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- Now, Iris fluorescein photography. From the developers > 
-of fundus fluorescein photography. From, Zeiss. 


Another Zeiss First. We were first to bring you an in- 
strument for fluorescein angiography of the ocular fundus. Now 
we have developed a slit lamp accessory for fluorescein angiog- 
raphy of the iris. Easily attached to the Zeiss Slit Lamps 
168/16 or 125/16 or to the Photo Slit Lamp, this special illu- 

"minator with flash tube, ignition unit and power supply lets you 
«^ wtilize one of the newest diagnostic techniques in ophthalmol- 
. OB. 


since Zeiss Optics are the World's greatest optics, you are as. 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate a con- 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticated diagnostic 
techniques in medicine. 

Send for more information. Write: Carl! Zeiss, Inc., 
444 Fifth Avenue, New York, N. Y. 10018. Or call (212) 
736-6070. In Canada: Carl Zeiss Canada Ltd., 45 Valleybrook 
Drive, Don Mills, Canada M3B 256. Or call (416) 449-4660. 

Nationwide service. 


Use one power supply for two instruments . . . If you 

already have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 

. indus Camera with Fundus Flash 2 or Power Supply 260, all 
you need to do both iris and fundus fluorescein photography are 
the illuminator and a switchbox. Simple. Easy to operate. And, 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 


Iris Fluorescein Study, photographed by the 
Ophthalmic Photo Unit, New York Medical College, New York City. 


Fluorescein angiogram of a diabetic retinopathy, 
revealing a gross vasculopathy in micro and macro vessels. 
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1. Frees the O. R. floor of clutter 
2. Has absolutely noiseless 2-speed action 


3. Retracts 21" so surgical fields are fully cleared 
when no microsurgery is in progress 


4. Has a fast disconnect coupling for removal of the 
microscope 


9. Can be controlled with utmost precision by hand 
or foot panel 


6. Adapts to any ceiling height 


7. Accepts all attachments, including cameras and 
co-observation tubes 


8. Has proven totally reliable in operation 


For complete details, write Carl Zeiss, Inc., 444 Fifth Avenue, 
New York, N. Y. 10018. Or phone (212) 736-6070. 


In Canada: write, Carl Zeiss Canada Ltd., 45 Valleybrook Drive, 


Don Mills, Ontario, M3B 2S6. Or phone (416) 449-4660. 
Nationwide service. 
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4 reasons to prescribe 1 solution 
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steroid particles 
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dexamethasone sodium phosphate 
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prescribe it. | 
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Convenient for use 
[7] at night 
[7] under a patch 


[7] whenever prolonged contact 
of a steroid with ocular i| 
tissue is desirable 2d 


Melts below body temperature 


and films the eye 


[] to provide even distribution 


[7] to eliminate blink-out 
of medication 
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Information for Authors 


Send manuscripts by first-class mail to the Chief Editor, Henry 
F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 
ceived with the understanding that they are not under simultane- 
ous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 


= published elsewhere without permission from the publisher 
^" (AMA). 
— OAI accepted manuscripts are subject to copy editing. The 


author will receive an edited typescript and layout rather than 


Am galley or page proofs for approval. The author is responsible for 


all statements in his work, including changes made by the copy 


~ . editor. 


O Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publication date approximately one month in advance. Order re- 
prints at the time the typescript is returned after editorial pro- 
cessing. Specify address to which requests for reprints should be 
sent. The corresponding author will receive 200 tearsheet copies of 
the article at no cost. 

C] Submit an original typescript and two high quality copies of 
the entire manuscript, including short communications such as let- 
ters to the editor, book reviews, announcements, etc. All copy (in- 
cluding references, legends, and tables) must be typed double- 
spaced on 22 x 28 cm (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

[] Titles should be short, specifie, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief "running 
title" on each manuscript page. 

O The style of writing should conform to acceptable English us- 
age and syntax. Slang, medical jargon, obscure abbreviations, and 
abbreviated phrasing are to be avoided. 

O Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
dure(s) had been fully explained. 

O Authors whose "first" language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 

O Provide an abstract (135-word maximum) of the article. 
The abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 

O List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in Jn- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal’s punctuation and sequence style 
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preference in previously published reference listings. 

O Refer to patients by number (or, in anecdotal reports, by fio- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

O All measurements are to be in metric units. 

O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the Ar- 
CHIVES. If intended for publication, such letters should be clearly : 
marked “For Publication.” 

O Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 X 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

O A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional if 
lustrations or special effects will be billed to the author at cos 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 cm (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

O Tables should be arranged so that when printed they will not be 
wider than three:columns of ARCHIVES body type. Generally three, . i 
six, or nine typewritten columns of data (including stub, or left ^ 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies.” 


M. 


Information for Authors 


6) GONIO-GEL 


NALUFACO 


S 





WAL ee 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 






VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 

























ASOCON Re 


(naphazoline HCI) 


- T 





gular 


One active ingredient to do one job—clear red eyes. Safely. Effectively. Á 
Year after year, the classic professional prescription for minor ocular irritations. 
And, Vasocon Regular is in solution form, thus helping to avoid gummy 
residue sometimes caused by other products. 


DESCRIPTION: A sterile ophthalmic solution having the following 
composition: 


Naphazoline Hydrochloride ............................ eee G1. 95$ 
BENED USD. 15d us. scie seo sim a EET Sor pboie aso th nnadovo 1.2 926 
Phenylmercuric Acetate (preservative) ................ seen 0.002 % 
Sodium Carbonate Anhydrous .................. eee 0.0015% 
CU A a S o ORE ANNUS ATAI NT R EELEE PN 0.273 % 


ACTION: A topical ocular vasoconstrictor. Constricts the vascular 
system of the conjunctiva. It is presumed this effect is due to direct 
action of the drug upon the alpha (excitatory) receptors of the 
vascular smooth muscle. 

INDICATION: For use as a topical ocular vasoconstrictor. 


CONTRAINDICATIONS: Hypersensitivity to one or more of the 
components of this preparation. 
WARNING: Do not use in the presence of narrow angle glaucoma. 


PRECAUTIONS: This preparation should be used only with caution 


in the presence of hypertension, cardiac irregularities, or 
hyperglycemia (diabetes). This product is sterile when packaged. 

To prevent contaminating the dropper tip and solution, care should 

be taken not to touch the eyelids or surrounding area with the 
dropper tip of the bottle. Keep bottle tightly closed when not in use. 
Protect from light. 

ADVERSE REACTIONS: The following adverse reactions may occur { 
with the use of this preparation: pupillary dilation, increase in , Sj 
intraocular pressure, systemic effects due to absorption (i.e., " x 
hypertension, cardiac irregularities, hyperglycemia). 

DOSAGE: One to three drops instilled into conjunctival sac of the 
eye. Effect lasts 2 to 3 hours and subsides slowly. 
HOW SUPPLIED: 15 ml. plastic squeeze bottle with dropper tip. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 






Surgical 
made K 


Teaching surgical techniques is easier when you use 
a fully integrated Circon Color MacroVideo System.™ 
This proven teaching aid allows you to televise your 
surgery live...to students in the classroom, colleagues 
in the auditorium, as well as assistants in the OR. 
Nothing interferes with your surgery since the 
system is mounted out of the way, and is simple to use. 
A push-button Remote Controller (easily operated by 
-“ g.the nurse as you desire) rotates the camera horizontally 
z and vertically, zooms and focuses the long range lens. 
After surgery, the video tape can be instantly 
& \played for review. Later, you can edit both audio and 
- video tracks (even add new dialog or a foreign language 
ránslation) and share your surgical experience with 
associates. All the while, you'll be building a valuable 
Meeo cassette library. 









æ LO 
wo « 





Cost? Just $9,975 for everything you'll need to 
televise and video tape surgery — the Miniature Color 
Camera, Solid State Monitor, Color Control Unit, Color 
Video Tape Recorder, Remote Controller, Video Tapes, 
Motorized 5:1 Zoom Lens, Microphone and Portable 
Equipment Carrier. All components are engineered into 
a fully integrated system for maximum performance. 


Write or call for a demonstration or more details on 
Circon's MV9870 Color Operating MacroVideo System™ 
Video systems for all surgical specialties and endoscopy 
are available. 


Specialists in Medical Video Systems 

GI RG I n Dept. AO, 749 Ward Drive 
Santa Barbara, California 93111 

An Applied Magnetics Corporation 


(805) 967-0404 


à Now from Alcon: 77 


~- apre-mixed, sterile, ready-to-useys 
|. miotic for intraocular surgery . 


Mhostat: 


(intraocular carbachol 001%) 


à 
*. 
v 









Until now, most agents available for 
postsurgical miosis have presented 
iserious disadvantages—such as short duration 


facilitates postplacementofsutures.  ' 
Miostat is stable in solution and 
requires no mixing or sterilizing prior to use. 


of action and instability in solution. In more ways than one, Miostat makes sense... | 
Now you have Miostat. It produces intense e Long action 
miosis of long duration'?—with maximum pupillary ^ e Stable in solution 
constriction occurring within five minutes. In e No pre-mixing or sterilizing 
b round-pupil cataract unge this helps protect the 1. Beasley, Harold, M.D. et al: Arch. Ophthal.: 80:39, 1968. 
| vitreous face, prevents iris incarceration and 2. McDonald, Thomas O. et al: Ann: Ophthal.: 1:232, 1969. 


Description: A sterile solution containing: Active: Carbachol 0.0146 ; Inactive: Citric Acid Monohydrate 0.10%, Sodium Chloride 0.82%, 

Dried Sodium Phosphate (to adjust pH) ; Water for Injection USP. 

A ction: Carbachol is a potent parasympathomimetic agent with miotic activity. Indications: Intraocular use for pupillary miosis during r 

surgery. Contraindications: Known hypersensitivity to the product or any of its components. Warnings: For single-dose intraocular use 

only. Discard unused portion. Precautions: Intraocular Carbachol 0.01% should be used with caution in patients with acute cardiac failure, 

bronchial asthma, peptic ulcer, hyperthyroidism, G.I. spasm, urinary tract obstruction and Parkinson's disease. Adverse Reactions: Side . x 
y effects such as difficulty in visual accommodation, flushing, sweating, epigastric distress, abdominal cramps, tightness in urinary bladder, -° & 

and headache have been reported after systemic or topical use of carbachol. These symptoms were not reported following intraocular 

use of carbachol 0.01% in pre-marketing studies. Dosage and Administration: After opening and tilting the outer container, the inner 

sterile vial is dropped onto a sterile tray and is ready for use. Withdraw the contents into a dry sterile syringe, and replace the needle with 

an atraumatic cannula prior to intraocular irrigation. One-half milliliter should be gently instilled into the anterior chamber for the 

production of satisfactory miosis. It may be instilled before or after securing sutures. Miosis is usually maximal within two to five minutes ~ 

after application. How Supplied: In 1.5 ml sterile glass vials within an outer container. Packaged six vials to a box. Caution: Federal 

law prohibits dispensing without prescription. 








Surgical Products Division, Alcon Laboratories, Inc. à Dedicated to advances in ophthalmic surgery 


f 
The Foundation For Ophthalmic Education 
Under the Auspices of the 
Southern California Lions Eye Institute 
Presents 


THE FIRST INTERNATIONAL CONGRESS ON 
"^J PHACO EMULSIFICATION AND CATARACT 
METHODOLOGY 


January 31, February 1, 1975 
Beverly Hilton Hotel Beverly Hills, California 


Faculty For The Congress 
Charles D. Kelman, M.D. 

Mr. Eric Arnott, M.D. Richard P. Kratz, M.D. 
Ronald W. Barnet, M.D. James H. Little, M.D. 
Miles A. Galin, M.D. Donald L. Praeger, M.D. 
Harvey L. Gutman, M.D. Koichi Shimizu, M.D. 
Francis G. Hurite, M.D. Robert M. Sinskey, M.D. 
Irvin M. Kalb, M.D. Richard C. Troutman, M.D. 


Other Internationally Renowned Ophthalmic Surgeons 


PROGRAM TOPICS: 
Techniques of Phaco Emulsification 
Patient Selection and Indications 
Management of Unique Complications 
Anesthesia and Selection of Medications 
Intraocular Lenses in Phaco Emulsification 


Registration Fee Before 10/15/74 After 10/15 


Practicing Ophthalmologists $200 $225 
Residents with Letter from 100 125 
Department Head 


Enrollment is limited and advance registration is required. 


Address all communications to: 


Foundation for Ophthalmic Education 
2222 Santa Monica Blvd. 
Santa Monica, California 90404 





The Tri-State Ophthalmological Society will offer a Review Course of Basic and: 
Clinical Sciences in Ophthalmology. 


44 hours of lectures and slides 
-Neuro-ophthalmology 
-Retina 
-Optics andrefraction 
-Eye manifestations in inherited and systemic disease 
-Physiology 
-Motility 
-Pathology 
-External disease 


Registration limited— 

Cost $300.00, Advance deposit $50.00 
September 23-28, 1974 

Shreveport, Louisiana 


For Further Information write Don Hall, M.D. 
2751 Virginia Avenue 
Shreveport, Louisiana 71103 





L th Annual 
American Society of Ocutarists 


"ANOPHTHALMIC COSMESIS" 





Saturday Before A.A.O.O. ROYAL COACH MOTOR HOTEL 
October 5, 1974 3800 West Northwest Hwy. 
Registration 8:00—9:00 A.M. Dallas, Texas 


9:00—How does the ocularist & ophthalmologist elevate or lower anophthalmic lid levels? 
Lee Allen / Richard Tenzel, M.D. / Ray Rarey / Robert Dryden, M.D. 
9:40—How does the ocularist & ophthalmologist influence anophthalmic ectropion & entropion? 
David Bulgarelli / Merrill Reeh, M.D. 
10:15—How does the ocularist & ophthalmologist correct anophthalmic enophthalmos? 
Walter Spohn / Paul Gavaris, M.D. | 
10:50—How does the ocularist & ophthalmologist handle the exenterated orbit? 
Fred Lewis / Dan Silva, M.D. 
11:10—How does the ocularist & ophthalmologist influence microrbit & microphthalmos? 
Vernon Lamb / Robert Small, M.D. 
11:30—How does the ocularist & ophthalmologist handle anophthalmic orbital neurofibromatosis? 
Robert Thomas / David Soll, M.D. 
11:50—How does the ocularist & ophthalmologist handle anophthalmic facial-lid trauma? 
Henry Gougelmann/ Allison Berlin, 
12:10—How does the ocularist & ophthalmologist influence the anophthalmic ageing process? 
Marsha Guibor / Pierre Guibor, M.D. 
12:30—2:00—Luncheon & Discussion 
2:00—4:00—A.S.O. Lectureship, Free Papers, Films, Exhibits, Roundtables 


ADVANCE REGISTRATION 


PIERRE GUIBOR, M.D. & HENRY GOUGELMANN | 
32 East 64th Street, New York, N. Y. 10021 eT 
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See prescribing information which follows. 


Good reasons for prescribin 





Infrared Infrared 
Spectrophotometer Spectrum of HEMA 





Agar Overlay Tissue Test 


Materials purity...the first step 
in patient safety. 


m Monomers of hydroxyethyl methacrylate and ethylen 
glycol dimethacrylate are processed to yield polymer c 
the highest standards of purity. 


m Twenty-five separate steps confirm purity of 
monomer mix components. 


m Stringent manufacturing specifications are verified b 
techniques such as gas chromatography and infrared 
spectrophotometry. Because the SOFLENS Contact Le 
is a prescription drug, manufacturing standards match 
the stringency of pharmaceutical production. 


Stability...another step toward 
safe,long-term wear. 


m Poly HEMA is essentially inert, pharmacologically, 
physiologically, and toxicologically. 


m Tissue culture studies confirm lack of toxicity of 
poly HEMA and lens accessory materials.* 


1. A- Tissue adjacent to lens 2. A—Positive control 
B—Edge of SOFLENS Contact Lens (polyvinyl chloride) 
C- Tissue under lens B—Highly inhibited tissue 


adjacent to test sample 
Note: In picture 1, there is no significant difference in appearance of the tissue 


under the lens (C) and the tissue adjacent to the lens (A). 





Model spinner using fluorescent 
light to show edge roll-off. 


Precise manufacturing control. 
key to lens performance. 


m Unique computer-programmed, spin-casting process 
insures lens quality. 


u All process parameters precisely controlled for 
reproducibility of lenses. 


* Autian, J.: Toxicity testing of a poly-2(hydroxyethyl methacrylate) 


contact lens. Data on file at Bausch & Lomb, Incorporated. 


SOFLENS” Contact Lenses (polymacon) 


Surface integrity... 
smoothest ophthalmic lens surface 
»ver produced. 


1 Smoothness demonstrated by scanning electron 
nicroscopy at 50,000x magnification and 100 A resolution. 


1 Pore size of the material—estimated between 8 and 
i5 A—precludes penetration by any microorganism. 





Scanning Electron Cross-section of an 
Microscopy of the concave “F” Series lens at 20x, 
e surface of a SOFLENS stained with acridine orange. 
Contact Lens (50,000x). 


Quality assurance... 
meticulous process control 
to insure professional acceptance. 


=» ne hundred percent inspections guarantee 
sonformity with exacting specifications for 
zosmetic quality, surface and edge integrity, 
»ptical clarity, and power measurement. 


8 Each lens is autoclaved and lens sterility 
confirmed according to U.S.P. procedures 
»efore release for distribution. 





Lens dimensions are Autoclave graph 
checked using an 
optical comparator. 


Patient acceptance...measured in 
clinical practice. 


m SOFLENS Contact Lenses (when fitted according to 
»rescribing information) are generally comfortable 
'rom day dispensed and provide wearers with 
Jood-to-excellent visual acuity.T 


a Of those doctors expressing a preference in a recent 
Survey of prescribers, more than six out of ten stated that 
he SOFLENS Contact Lens was their lens of first choice 
or patients meeting the fitting criteria.T 


a Corneal integrity, among properly fitted patients, 
s rarely impaired. Occasional epithelial disruption, 
»dema, or staining have been reported.Tt 





A SOFLENS Contact Lens 
[Data on file at Bausch & Lomb, Incorporated is placed on an eye. 


D 


See prescribing information which follows. 


From Polymer to Patient- 
SOFLENS Contact Lenses 
(polymacon) 

meet the highest standards 
-those you set in your practice. 


Ssoflens 


CONTACT LENS 
(polymacon) 


Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a detailed description 
of the fitting technique refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and O.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethyl 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. **140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.695 of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visible light trans- 
mittance greater than 9796. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 


SL-1129 


PRECAUTIONS: Storage—SOFLENS Contact Lenses (polymacon) 
must be stored ONLY in normal saline solution. If left exposed to 
air, the lenses will dehydrate, become brittle, and break readily. 
If a lens dehydrates, it should be soaked in normal saline solu- 
tion until it returns to a soft, supple state. 

Cleaning and Asepticizing—SOFLENS Contact Lenses (polymacon) 
must be BOTH cleaned and asepticized daily. One procedure does 
not replace the other. CLEANING is necessary to remove mucus 
and film from the lens surface. ASEPTICIZING with the SOFLENS 
Aseptor-Patient Unit has been shown to prevent the growth of 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes sim- 
plex, on the lens and in the SOFLENS Carrying Case. Fresh normal 
saline must be prepared daily for cleaning and storing the lenses. 
The carrying case must be emptied and refilled with fresh normal 
saline solution just before asepticizing the lenses. If a SOFLENS 
Aseptor-Patient Unit is not available for asepticizing the lenses, 
the lenses must be boiled in their carrying case in a pan of 
water for 15 minutes. 

Hygiene—Hands must be washed, rinsed thoroughly, and dried 
with a lint-free towel before handling the lenses. Cosmetics, 
lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while 
the lenses are being worn, the eyes must be kept closed until the 
hair spray has settled. 

Fluorescein—Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact 
lens solution containing preservatives. Eye irritation may occur 
within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. Very rarely a lens may ad- 
here to an eye as a result of the patient sleeping with the lens 
on or wearing a hypotonic lens. If a lens adheres for any reason, 
apply normal saline and wait until the lens moves freely before 
removing it. Clinical studies indicate visual blurring is experi- 
enced by less than 596 of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a time. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un- 
usual eye secretions, and photophobia are not normal; if these 
symptoms occur, the patient should be examined to determine 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
patient to overwear the lenses initially. Therefore, the impor- 
tance of adhering to the following initial daily wearing schedule 
should be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 1 3 1 3 
2 3 3 1 3 
3 4 1 4 l 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
6 6 l 6 1 4 
J 8 1 8 
8 8 ji 8 
9 8 1 8 
10 10 l balance of the waking hours* 
11 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 

Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health 
and compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
taining sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for 
minus) and the manufacturing lot number of the lens. To assure 
proper lens care and handling, each SOFLENS patient must be 
supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB 
SOFLENS DIVISION 





Printed in U.S.A. 


perfection 
for the 
perfectionist 


NOW! 


The Marco II Slit Lamp, backed 
by your local distributing service, 
brings you the craftsmanship and 
durability you have come to 
expect with IMMEDIATE 
AVAILABILITY. 
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The Marco ll Slit Lamp has the 
finest optics with the widest 


field of vision, the brightest 
illumination, and a great depth 
of focus. Time saving 
modifications have been made P 
to allow a greater control. | — 


The Marco II Slit Lamp is readily 
adaptable to any existing 
tonometer and its specially 
designed space age bearings 
give a lifetime of trouble-free 
performance. 


1417 San Marco Blvd. 
Jacksonville, Florida 32207, 904/396-4210 


MARCO EQUIPMENT, INC. , 


(JJ MARCO Il 
SS A SLIT LAMP MICROSCOPE 


AUTHORIZED 
DISTRIBUTORS 


A E O OPTICAL 
935 East Main Street 
Norris Town, Pennsylvania 19401 


BENSON OPTICAL COMPANY 
1812 Park Avenue Box 679 
Minneapolis, Minnesota 55440 


CUSTOM 
4196 Washington Street 
Boston, Mass. 02131 


DA-LAUR INC. 
5 Bridge St. 
Watertown, Mass. 02172 


DIXIE OPHTHALMIC 
INSTRUMENTS, INC. 
1732 Canal Street Suite 105 
New Orleans, La. 70112 


DUFFENS OPTICAL 
400 Quincy Box 361 
Topeka, Kansas 66601 


FRANKLIN OPTICAL 
26200 Industrial Blvd. 
Hayward, California 94545 


HINES OPHTHALMIC 
LABORATORIES, INC. 
P. O. Box 252 
Knoxville, Tennessee 37901 


THE HOUSE OF VISION 
INSTRUMENT COMPANY 
137 North Wabash Avenue 

Chicago, Illinois 60602 


INSTRUMENT SPECIALTIES 
COMPANY, INC. 
153 East 26th Street 
New York, N.Y. 10010 


MEDICAL & SCIENTIFIC 
INSTRUMENTS INC. 
7510 Grandy St. Suite 2 
Norfolk, Va. 23505 


ONON DAGA OPTICAL INC. 
2950 Erie Bivd. East. 
Syracuse, New York 13226 


OPTICAL ASSOCIATES, INC. 
211 North Meramec 
Clayton, Missouri 63105 


OPTICAL SERVICE 
LABORATORIES 
125 West Eulalia St. 
Glendale, California 91209 


PARSONS OPTICAL SERVICE 
441 Sutter Street 
San Francisco, California 94108 


REGAL OPTICAL 
3 Baldwin Avenue 
South Burlington, Vermont 05401 


MILTON ROY 
OPHTHALMIC INSTRUMENTS 
9501 West Devon 
Rosemont, Illinois 60018 


UNIVERSAL 
OPHTHALMIC INSTRUMENTS 
6800 South Main 
Frontenac Plaza Suite 112B 
Houston, Texas 77025 


VALLEY OPTICAL 
SERVICE, INC. 
4433 North Seventh Street 
Phoenix, Arizona 85014 


WEST COAST OPTICAL 
INSTRUMENTS INC. 
4523 30th Street West 
Bradenton, Fla. 33507 


WESTERN OPTICAL 
1200 Mercer Street 
Seattle, Washington 98109 


THE WHITE HAINES 
OPTICAL CO. 
82 North High 
Columbus, Ohio 43216 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 


(echothiophate iodide) may be 


able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... lf there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment. as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be: 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 
IODIDE FOR OPHTHALMIC 
SOLUTION) 


in the diagnosis and 


treatment of accom- 
modative esotropia 
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BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE" 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyisrecommended priortoinitiation oftherapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 
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IN U.S., ADDRESS INQUIRIES TO: 
KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Industrial Park 


Broomall, Pa. 19008 

(215) 353-4350 

31211 Floweridge Drive 

Palos Verdes Peninsula, Ca. 90274 
(213) 377-0708 








Kowa SL” 


slit lamp 
microscope 


The new 
portable approach 
to ophthalmic 
examination. 


The Kowa SL has removed all limitations 
placed on the use of the slit lamp microscope 
by conventional, bulky, fixed instrumentation. 


Hand-held and fully portable, the Kowa SL 
permits ophthalmic examination at any time, 
any place: before or after surgery, at the pa- 
tient's bedside, in the nursery . . . anywhere. 


Yet for all its compactness, light weight, 
moderate price, and remarkable versatility, it 
has sacrificed nothing in the way of per- 
formance or reliability. 





e z 1 


KEELER INSTRUMENTS LTD. 
21-27 Marylebone Lane 
London W. 1, England 


The Kowa SL’s optics are the finest; its 
mechanics and electronics are state-of-the-art; 
it offers an image bright enough for use in a 
fully illuminated room. 


In short, the Kowa SL is one of the most 
sophisticated slit lamp microscope systems 
there is . . . and the only one that’s fully 
portable. 


For the details on the new portable ap- 
proach to ophthalmic examinations, the Kowa 
SL, contact the representative in your area. 


Kowa Company. Lid. TOKYO, JAPAN Kowa AMERICAN CORP., New York, N. Y. 10001 


GENERAL OPTICA 
Barcelona-5, Spain 


AMPLIMEDICAL SRL 


LUNEAU & COFFIGNON Milano, Italy 
Paris 8e, France 
LAMERIS INSTRUMENTEN N.V. Bruxelles 1, Belgium 
Utrecht, The Netherlands 
HERBERT SCHWIND 
Dammer Weg 37, 
Postfach 18, W. Germany 


VAN HOPPLYNUS, S.A. 


OPTIKER RYSER 
St. Gallen, Switzerland 


Toronto, Ontario, Canada 


IMPERIAL OPTICAL COMPANY, LTD. 


Now, because of our new, automated Hy-Gloss™ 
edge and periphery polishing process, we are able to 
introduce our newest lens, the ADW™. Maximum 
flexibility and minimum thickness. Flat, highly pol- 
ished peripheral curves. And thin, rounded edges for 
maximum venting and minimal lid or corneal inter- 
ference. 

This is an advanced lens. With unique character- 
istics. A product of years of continuous research and 
our new Hy-Gloss polishing technique. This auto- 
mated process, which we now use on all our lenses, 
gives us the edge in production capability, while 
maintaining a uniformly high standard of quality. 

To the patient, the ADW can mean all-day-wear 
the first day. To the practitioner, this means immedi- 
ate data, vital for determining proper fit and measur- 
ing visual acuity. 

A special program of computerized parameters 
has also been developed to utilize the unique physi- 
cal characteristics of the ADW lens. As with our other 
computerized programs, it may be used as a con- 
sultant or as a reference in lens design. 

Consult with us toll-free at (800) 854-2790. In Cali- 


fornia, at (800) 542-6000. Our research gives you the 
edge in prescribing contact lenses. 


We've got the edge on small, thin lenses. 
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CONTINUOUS CURVE CONTACT LENSES, INC. 





AUTOSWITCH by Diversatronics, Inc. 


Its available now. Always on call to make your 
work easier and faster to reduce the fatigue of 
daily routine. Autoswitch is the answer to more 
efficient examination procedures. 


Every minute of every working day, Autoswitch 
pays for itself again and again by saving your 
most precious asset: Time. 


Lifting an instrument automatically programs your 
lighting for a given procedure. Examples: Lift the 
ophthalmoscope—the room lights go off and the 
high point fixation light comes on. The ophthalmo- 
scope is fully ready for use. Lift the retinoscope— 
the room lights dim to a preset level; the eye-level 
muscle light and the retinoscope are activated. 


Touch a button under the slit lamp—it is ready for 
use as the room lights instantaneously dim. Lift the 
indirect ophthalmoscope and the room lights go off. 


In short, Autoswitch is pre-programmed to serve 
your every need. Provision for the holding and 
functioning of five hand instruments of your choice, 
in addition to the slit lamp, and indirect ophthalmo- 
scope make your Autoswitch servant an important 
part of your working day. 


You can install Autoswitch wherever you like. No 
additional space is required. 


Truly, this silent servant warrants your investiga- 
tion. Call or write today. We will be happy to send 
you details and arrange for a demonstration. 


YOUR SILENT ASSISTANT 





Install your Autoswitch panel any- 
where you find it most convenient. 
Installation is very simple. 


U.S. Pat. No. 3724931 





4 KEELER 


diversatronics s 





456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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THE NEW YORK LASER PHOTOCOAGULATION COURSE 
NOVEMBER 4, 5 and 6, 1974 


The curriculum will encompass both the fundamental and practical aspects of argon 
laser photocoagulation and will consist of lectures, clinical demonstrations, small 
seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 
Fundamentals and Comparison of Lasers 
Principles and Techniques of Photocoagulation 
Indications and Contraindications of Photocoagulation 
Diseases Treated by Photocoagulation 
Results and Complications of Photocoagulation 
Fluorescein Angiography, Hemobarometry and Other 


Adjunctive Diagnostic Tests 


FACULTY: 
Francis A. L'Esperance, Jr., M.D., Director Arnall Patz, M.D. 
Lloyd M. Aiello, M.D. Robert R. Peabody, M.D. 
William A. James, Jr., M.D. Arthur Vassiliadis, Ph.D. 
Hunter L. Little, M.D. H. Christian Zweng, M.D. 


REGISTRATION: 
Fee—$350 
For registration and details— 
Miss Nan Gray, Assistant to Dr. L’Esperance, 635 W. 165th Street, 
Edward S. Harkness Eye Institute, New York, New York 10032 


HE EYE FOUNDATION OF AMERICA 
N 


THE DEPARTMENT OF OPHTHALMOLOGY Fellowships 
L.S.U. MEDICAL SCHOOL 


PRESENT A for one year in 


Phaco-Emulsification 
SE Cataract Surgery 


Sata SYMPOSIUM ON ue Pea a a" Available 
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sU DISEASES ANDSURGERY 39: 


Interested parties 






please contact: 


OF THE CORNEA 






Mrs. Terri Rose, R.N., c/o 
Donald L. Praeger, M.D., F.A.C.S. 
Harold A. Schneider, M.D. 

9 Fulton Avenue 
DEPARTMENT OF OPTHALMOLOGY Poughkeepsie, New York 12603 
L.S.U. MEDICAL CENTER 914 - 454-2510 


1542 TULANE AVENUE 
NEW ORLEANS, LA. 70112 






JANUARY 17-18, 1975 
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Unretouched clinical photograph 
Patents pending 


LOG—2 XENON ARC 


PHOTOCOAGULATOR 


THE ONLY AMERICAN 
manufactured xenon arc 
photocoagulator proven 
effective in over 500 hospitals, 
clinics and physicians’ offices. 


Sold and serviced by Clinitex 

sales engineers located in the following 

areas: Boston, Mass., Atlanta, Ga., 

Chicago, Ill., Dallas, Texas, Phil., Pa., 

and Covina, California. 

k Standard line voltage. 
Highly portable (45 Ibs.) 
THE ONLY PHOTOCOAGULATOR delivering 
an absolutely uniform chorio-retinal 
reaction. Eliminates excessive and 
undesirable tissue damage from 
hot spot thermal effect. 
THE ONLY PHOTOCOAGULATOR offering 
an 8 degree aperature. Ideal for post scleral 
buckles. 

9 Designed, manufactured and marketed by 
Clinitex, Inc. Immediate delivery of a complete 
system, or any component. 


PLEASE 














Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 

showing complete fluorescein circulation. 
Standard fundus photography with push 

button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 

Guaranteed for twelve months. 





Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 

Albany Medical College, New York 





CLINITEX, INC. 183 Newbury St. e Danvers, Mass. 01923 U.S.A. 
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E-PILO” OPHTHALMIC 


5th Annual Course of the PILOCARPINE HYDROCHLORIDE with 


EPINEPHRINE BITARTRATE 
Composition: E-PILO Ophthalmic solutions are 


Edward S x Harkness Eye available in five convenient concentrations: 
E-PILO-1™ Contains: 
Pilocarpine Hydrochloride ................ 1.0% 


Institute Epinephrine Bitartrate ........................ 1.095 


(Epinephrine Base 0.55%) 
E-PILO-2® Contains: 


College of Physicians Pilocarpine Hydrochloride ................ 2.0% 


Epinephrine Bitartrate ..................... 1.0%" 
(Epinephrine Base 0.55%) 


and Surgeons E-PILO-3™ Contains: 
Pilocarpine Hydrochloride ................ 3.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 


Columbia U niversity E-PILO-4? Contains: 


Pilocarpine Hydrochloride ................ 4.0% 


Epinephrine Bitartrate ........................ 1.095 
N ew York, N ew York (Epinephrine Base 0.55%) 
E-PILO-6™ Contains: 
Pilocarpine Hydrochloride ................ 6.0% o 


November 1 4- 1 5, 1 974 Epinephrine Bitartrate ........................ 1.095 


(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocarpine 
and Epinephrine, both solutions contain: 





MocinRifel is eder Sce ice t 5.095 
Benzalkonium Chloride .................... 0.01% 
in a buffered aqueous solution containing sodium 
t bisulfite, mono- and dibasic sodium phosphate, 
ie ar S nd disodium ed . 
s The program will include detailed epe cr: 
e ; k . i Indications: For the treatment of glaucoma; more 
Ü discussion of complications of Ocular specifically, the chronic simple glaucoma of the 
be à . à open angle type. 
€ surgery: complications of preoperative Contraindications: Contraindicated in narrow 
É medications; management of post- angie Mpcque: 
1 CLER 1 * - Warning: FOR TOPICAL OPHTHALMIC USE ONLY. 
L operative infections; complications In If irritation develops, patients should be advised 
k : 1 to discontinue use and consult prescribing 
| the surgery of strabismus, the retina, physician. 
glaucoma, the cornea, cataract, and in Precautions: Use with caution in unverified glau- 
coma and vascular hypertension. Epinephrine 
plastic, lacrimal and orbital procedures; compounds are effective in the management of 
many of the forms of glaucoma; but complications, 
| and medicolegal problems in ocular especially conjunctival irritation, occur frequently. 
i If the reaction is severe, discontinuance of the 
| surgery. Particular attention is given to drug may become necessary. 
| o e " This solution is sterile when packaged. To prevent 
i latest tech niques. Registration fee contaminating dropper tip and solution, care 
| should be taken not to touch the eyelids or sur- 
$1 65. rounding area with the dropper tip of the bottle. 


Keep bottle tightly covered when not in use. 


| Keep in cool place. Protect from light. Do not 
) use if solution has darkened. 


Dosage: One or two drops on awakening andin « 
the evening. If this fails to control the pressure, 


For further information and application medication may be used more frequently. 
| . : The frequency of instillation and the concentration 
form, please write to: depends on the response of the patient. The 
' ophthalmologist must ascertain just how much 
Jose M. Ferrer, M.D., Associate Dean E-PILO is necessary for each individual patient. 
College of Physicians and Surgeons Caution: Federal law prohibits dispensing without 


prescription. 


Columbia University How Supplied: 10 ml. plastic squeeze bottle with à 
630 West 168 Street Creer NP: 
New York, New York 10032 SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753. - 414-1/COR-565 


aa 


Availableta fix i 
ofpilocarpine, — 
each with a 0.5596 * 











E-PILO... 
when epinephrine must be 
added to a daily routine 

that already includes pilocarpine. 


CAUTION; 
dispen 


cm 










SMP Division 


Cooper Laboratories (P.R.), Inc 
San German, Puerto Rico 00753 


Prescribing information on facing page 
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A Wise Old Philosopher Once Said: 
"THE CHEAPEST IS THE BEST” 


The philosophers poor disciples had a tough time though they may cost more initially. 
with that one. ‘‘The cheapest is the cheapest,” they 
reasoned. ''How can cheap stuff be good stuff?" 





Now, at long last, comes a product that even the dull- 
est philosophy students would have no trouble under- 


What they were really talking about and what it took standing. Wonder of wonders, Keeler’s Fison Indirect 
them a long time to see, was the value of buying the Ophthalmoscope is the best, in cost and performance, 
best—that in the long run, good products are the right away. 


cheapest because they serve better longer. Even 






THE LOGIC OF THE 


Fison Indirect Ophthalmoscope 


QUALITY CLAIM IS SIMPLE AND EASY TO VALIDATE: 


B The lightest, most comfortable indirect on 
the market. 





B An adjustable, weight reducing overband. 


E Product-engineered for maximum heat dissi- 
pation. 


B Unsurpassed optics and intense illumination 
provide a brilliant 3D fundal picture. 


@ An exclusive bi-mirror attachment makes it 
the only indirect to permit simultaneous view- 
ing by two people in addition to the examiner. 


The other proof, the Fison price. 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
KE E LE R 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 









From Pfizer, 
Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 


The wetter, the better: Thats why new 
Visalens™ Wetting Solution makes con- 
tacts easier on the eyes. 

Visalens Wetting Solution has a docu- 
mented contact angle of 45.8 degrees 
compared to the 55 to 60 degree angle 
reported for natural tears. The smaller the 
angle, the greater the wetting activity. 
The wetter the lenses, the better they feel. 

Visalens Wetting Solution further aids 
wearer comfort by forming a protective 
film to cushion the lens on insertion, and 
by providing the viscosity necessary to 
increase the contact time of the wetting 
agent with the lens. 

A companion product is Visalens 
Soaking /Cleaning Solution, an antiseptic 
solution containing ingredients specially 
formulated to aid in cleaning lenses (after 
removal) of ocular secretions. 

If your patients ask you about Visalens, 
we hope you will recommend it, 
as well as Visine? eye drops, 
where appropriate. 


| 
by Visine. 


~ Professional sample kit 


Visalens P on request. 


byVisine — are Pfizer will be happy to send you a kit 

co O of both Visalens Wetting Solution and 

E. Visalens Soaking/Cleaning Solution. 

eo ee Send your name and address (with zip 

"aMasCoress SEPTIG- LUBRICATING code, please) to: Visalens, 185 Price 
oP AAA Parkway, Farmingdale, N.Y. 11735. 


2 02 2 2 "oz 


By the makers of Visine ©1973, Pfizer Inc. 






















1620 Oscillating Bone Saw 





YOUR 
DACRYO 
OPTION 





TREPHINES 





1108-8 8mm 1108-10 10mm 


1603 Roto™ Osteotome 


STRYKER OFFERS THE OPHTHALMOLOGIST THE 
EXCLUSIVE, “CHOICE OF APPROACH”, WITH 
SUPERIOR, HIGH PERFORMANCE INSTRUMENTATION 


m 
FOR DACRYOCYSTORHINOSTOMY 
ASK FOR ... BROCHURE: 1600 MICRO-PNEUMATIC INSTRUMENTS 
ASK FOR . : . REPRINTS: “A SIMPLIFIED DACRYOCYSTORHINOSTOMY” 
Charles E. Iliff, M.D. 
"DACRYOCYSTORHINOSTOMY WITH POLYETHYLENE 
TUBING, A SIMPLIFIED TECHNIQUE" 
G. Bonaccolto. M.D. 
CALL COLLECT 616/381-3811, EXT. 272 | 
STRYKER CORPORATION / 420 Alcott Street / Kalamazoo, Michigan 49001 
j 





Our corporate 
philosophy 

is in 
this bottle. 











As an ocular anesthetic, Ophthetic® 
is second to none. And chances are 
your treatment trays have seen plenty 
of the product in the ten years since 
it was introduced. Ophthetic typifies 
our attitude toward Ophthalmology. 
It's called service. 

Even before Ophthetic, we estab- 
lished our corporate philosophy: Meet 
the needs of ophthalmology with spe- 
cialized products and services. We felt 
that only by learning the needs of the 
specialty could we hope to fill them. 

Guided by comments and sugges- 
tions from practicing ophthalmologists, 
we have developed a product line that 
reaches into practically every field of 
ocular therapy. For example, in the 
years since introducing Ophthetic, we 
have provided ophthalmologists with 
two unique steroids in the form of 
FML® (fluorometholone) and HMS*? 
(medrysone). Allergan has also made 
significant innovations in sterile pro- 
duction techniques typified by Herplex? 
(idoxuridine) S.O.P.9 

And there will be more product 
innovations. Each filling a special need 
in ophthalmology. Each in the tradition 
of Ophthetic; dedicated to the Allergan 
commitment of "Total Service." 





Ophthetic^ or yhine 
(proparacaine HCI) 


indications: Wherever topical anesthesia is de- 
sired in ophthalmic practice: tonometry, cataract 
removal, removal of foreign bodies from the eye, 
suture removal (from the cornea and following 
enucleation — conjunctival dihescence), conjunc- 
tival scraping for diagnostic purposes, gonioscopic 
examination and similar procedures. 

Dosage: For deep anesthesia (as in cataract 
extraction); with a dropper, instill 1 drop every 5 to 
10 minutes for 5-7 doses. In removal of foreign 
bodies; 1 to 2 drops in the eye before operating. 
Removal of sutures; 1 to 2 drops should be instilled 
before removal of the sutures. Tonometry; 1 to 2 
drops just prior to measurement. As OPHTHETIC 
temporarily eliminates the protective “blink” reflex, 
the eye should be covered with a patch following 
application. 

Cautions and Contraindications: Although no 
evidence of incompatibility exists to date, it is sug- 
gested that OPHTHETIC be instilled alone rather 
than together with an antibiotic in treating infec- 
tions of the eye. Routine precautions should be 
observed to maintain sterility. 

Supply: 15 cc. plastic dropper bottles — on 
prescription only. 


AIleRGIN 


irvine, California 
Pointe Claire, P.Q., Canada 


37 


38A 


«eK nii 


“vay Cheese...” 
The Kowa RC-2 Fundus Camera 


use. Kowa’s advanced technology 
has made the operation A-B-C sim- 
ple, but there’s no Kindergarten level 
of sophistication in performance. 


The Kowa RC-2 looks just like a 
Super-8 home movie camera. It 
weighs about the same (less than 
2% pounds) and it’s really easy to 


Check these features: 


e You can use the hand-held camera 
during surgery, or immediately 
post-operatively with the patient 
upright or supine. 

eA polaroid back is available for 
both color and black and white. 


e Excellent resolution of exterior 
photography especially of the angle 
with a gonio lens. 


e The camera may be adjusted to 
record a full face. 


e Using a built-in switch over lens a 
sharp picture of a specific fundus 
area under double magnification is 
equally easily obtained. 


e The hand-held camera is easily 
converted into a stand model. 


e With the addition of a stand, motor- 
ized back and power pack it makes 
an ideal and the least expensive 
fluorescein camera. 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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AND CLINICS ALL Ç 
THE WORLD! 





The Video Medical Education Systems’ library of titles now 
provides an up-to-date series of video cassette volumes. 
Using your own TV set, you can embark on an exciting 

new adventure in on-going education. 

From the list of titles now available for immediate 
delivery —and continuously being added to— you can 
custom-build a library of video cassettes that matches your 
professional and personal interests. 


Start Your Own Video Cassette Library — Now! 
There are three ways to start your video cassette library. 
(1) The total plan, consisting of a Panasonic Videocassette 
Player, and 12 video cassettes of your choice. 
(2) 12 or more video cassettes of your choice 
at $55. each. 

(3) Your choice of less than twelve video 
cassette titles at $100. each. 

Upon receipt of your $100. deposit/ 
reservation check or money order you will 
be enrolled in the plan; your order will be 
shipped immediately, and you 
will be billed later for the balance. 














Fully Compatible With Any 
Standard 34" Video Cassette Player 


are live presentations, providing an intimate and authoritative view of 
procedures — surgical and clinical — as perfected and practiced 

by eminent colleagues in your specialty. They are in full color, and 
you will hear the physician/author's comments at the time 

of the procedure. 





— You have complete control of your study program: you select the 
Your video cassettes are fully titles of greatest interest... you determine where and when you will ° 
compatible with existing view them. You can start and stop the program with a touch of , 
video cassette players, including: your finger . . . you can enjoy the benefits of “instant replay” for close 
analysis of a given situation. 





Panasonic 
Sony 

Bell & Howell 
Concord 

JVC 


3-M 
. Or any player 


designated U-Matic 
or U-Vision 










Video Medical Education Systems 
99 Park Avenue 
New York, N. Y. 10016 


| want to start my video cassette library 
immediately. My $100. deposit is enclosed. 


Please start my library with the following 
volumes (list order numbers): 


Select your titles, and order today! 


m 0-101 Drainage Procedure for Glaucoma & Scheie Procedure 
Redmond Smith, M.D., F.R.C.S. 


m 0-102 Iris Lens Implants D. P. Choyce, M.S., F.R.C.S. 


m 0-104 Intracapsular Cataract Extraction With Congenital Iris Coloboma 
Jorn Boberg-Ans, M.D. 


0-105 Removal of Cataract Following Keratoplasty Jorn Boberg-Ans, M.D. 

0-106 Combined Procedure for Cataract & Glaucoma Jorn Boberg-Ans, M.D. 

0-109 Perforating Keratoprosthesis D. P. Choyce, M.S., F.R.C.S. 

0-112 Trabeculotomy Ab Externo Professor H. Harms, M.D. 

0-114 Orbicularis Transplantation For Recurrent Spastic Entropion Byron Smith, M.D. 
0-115 Levator Resection and Margin Blepharoplasty Byron Smith, M.D. 

0-116 Trephine Technique in Glaucoma H. Saul Sugar, M.D. 

0-121 Repair of Retinal Detachment William S. Hagler, M.D. 

0-122 Resection Left Lateral Rectus Marshall M. Parks, M.D. 

0-123 Cauterization of Filtering Bleb Harold Kirk, M.D. & Maurice Raab, M.D. 


0-124 Combination of Recession of Left Inferior Oblique & Recession of Left Lateral 
Rectus Marshall M. Parks, M.D. 


0-125 Recession Right Medial Rectus Marshall M. Parks, M.D. 

0-128 Combined Keratoplasty and Cataract Extraction Max Fine, M.D. 
0-129 Keratoplasty for Keratoconus Max Fine, M.D. 

0-130 Donor Sclera In Enucleation Surgery David B. Soll, M.D., F.A.C.S. 
0-131 Choroidal Melanoma Ruth Long, M.D. 


0-132 P32 Radioisotope Test For Diagnosis of Choroidal Malignant Melanoma 
William S. Hagler, M.D. 


0-133 Iliff Modification of the Fasanella Procedure Charles E. Iliff, M.D. 
0-134 Fascia Sling for Congenital Ptosis Charles E. Iliff, M.D. 
0-135 Dacryocystorhinostomy Charles E. Iliff, M.D. 


0-136 Correction of Minimal Ptosis. Fasanella-Servat Procedure With Correction of 
Left Lower Lid R. M. Fasanella, M.D. 


W 0-137 Correction of Minimal Ptosis Fasanella-Servat Procedure R. M. Fasanella, M.D. 
0-140 Resection of the Levator Muscle Charles E. Iliff, M.D. 


m 0-142 Repair of the Left Front Ptosis by Fascia Frontalis Suspension 
Sidney A. Fox, M.D,, F.A.C.S. 


W 0-143 Technique of Congenital Cataract Austin Fink, M.D. 
W 0-144 Senile Entropion Sidney A. Fox, M.D., F.A.C.S. 

m 0-145 Retinal Tear Harvey Lincoff, M.D. 
5 


0-147 Intracapsular Cataract Extraction Through Corneal Incision 
Richard C. Troutman, M.D. 


Check one: 


[ ] | want to have the entire system: Panasonic 
Videocassette Player, plus the 12 titles above. 
| will be billed later for the balance of $1510. 


[ | already have a player. Send the titles 
above. 12 or more at $55. each; less than 
12 titles, $100. each. 


[ | would like more detailed information. 








Name: w 0-148 Intracapsular Cataract Extraction Through a Cornea Scleral Incision 
Protected by a Conjunctival Flap Richard C. Troutman 
Address: = 0-149 Cicatricial Blepharal Ptosis Operation and External Levator Resection 
City: Stat 7 Byron Smith, M.D. & Pierre Guibor, M.D., P.C. 
ees siccae t M RUN 0-150 Revision of the Right Eye and Right Orbit 
Byron Smith, M.D. & Pierre Guibor, M.D., P.C. 
Signature: 


m 0-152 Dacryocystorhinostomy For Chronic Dacryocystitis Following Previous Surgery 
on the Maxillary and Ethmoidal Sinuses 
Lester T. Jones, M.D. & John L. Wobig, M.D. 


0-153 Resection of a Fistulous Lacrymal Duct Lester T. Jones, M.D. & John L. Wobig, M.D. 
0-154 External Dacryocystorhinostomy Lester T. Jones, M.D. & John L. Wobig, M.D. 

0-155 Dacryocystorhinostomy Lester T. Jones, M.D. & John L. Wobig, M.D. 

0-156 Prevention and Management of Vitreous Loss Louis J. Girard, M.D. 

0-157 Penetrating Keratoplasty Louis J. Girard, M.D. 

0-158 Combined Cataract Extraction and Filtering Procedure Louis J. Girard, M.D. > 
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PE ophthalmics 


help take 
3 the pressure off... 





Simplifies identity — Simplifies RX — 
Simplifies instructions — Simplifies usage 


15 cc vials — dated to assure fresh potent 
- medication — no refrigeration required. 


1/2 % (free base) epinephrine with each 
strength of pilocarpine. 


PE9 OPHTHALMICS created and produced 
by Person & Covey, Inc. 


2 PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 


` 


I2A 


Ty e "TM 


THE POST GRADUATE INSTITUTE 


OF THE 


NEW YORK EYE AND EAR 
INFIRMARY 
ANNOUNCES THE 


SEVENTEENTH SERIES OF 
POST GRADUATE COURSES 


FOR SPECIALISTS IN 
OPHTHALMOLOGY 


OCTOBER 14 THROUGH 
NOVEMBER 23, 1974 


* * * 


REFRACTION 
MOTOR ANOMALIES 
CLINICAL PERIMETRY 


OCULAR AND ADNEXAL PATHOLOGY 


OCULAR GENETICS 
NEURO OPHTHALMOLOGY 
THE ORBIT AND OCULAR ADNEXA 
DIAGNOSTIC ULTRASONOGRAPHY 
FLUORESCEIN ANGIOGRAPHY 
INDIRECT OPHTHALMOSCOPY 
CORNEAL CONTACT LENSES 
PLASTIC EYE SURGERY 
PEDIATRIC OPHTHALMOLOGY 
PHARMACOLOGY 


MICROSURGERY IN CATARACT, 
CORNEA AND GLAUCOMA 


GLAUCOMA 
THE PLASTIC CORNEA 
SURGERY OF THE ORBIT 
LACRIMAL SAC SURGERY 
ENUCLEATION AND EVISCERATION 
DIAGNOSIS AND MANAGEMENT 
OF OCULAR TUMORS 
MEDICAL LEGAL PROBLEMS IN 
OPHTHALMOLOGY 


* * * 


DECEMBER 2 THROUGH 7, 1974 


REVIEW IN BASIC SUBJECTS IN 
OPHTHALMOLOGY 


* * * * * * * * 


For Catalogue and further information, 
please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


VASOCIDIN 


Prednisolone Sodium Phosphate 0.25%/ 
Phenylephrine HCI 0.125%/Sulfacetamide Solution 10.0% 


Ophthalmic Solution 


for treatment of nonpurulent blepharitis and conjunctivitis 





Description: A sterile ophthalmic solution having the 


following composition: i E 

tfPrednisolone.Sodium Phosphate .......................... 0.25% 
(equivalent to Prednisolone 0.2%) 

Phenylephrine HCl ................. ae ee aa ene ee 20.125% 

Sulfacetàmido Sodium: 5. oo Ide Le a] 10.0% 

MethiyiparsaDin. iua dias RR ee Re. 0.02% 

PFODYI PATA DOM 4: tteoo tese aen t Tele va Ra 0.00596 


in a stabilized aqueous solution containing sodium 
thiosulfate, polysorbate 80 and polyoxyethylene poly- 
oxypropylene compound. 

fLicensed under patent #3,134,718. 

Action: Combines the anti-inflammatory effect of a 
steroid, the decongestant effect of phenylephrine hy- 
drochloride and the antibacterial effect of sulfacetamide 
sodium. The latter is a particularly effective bacterio- 
static agent against the gram-positive pyogenic cocci, 
E. coli, N. gonorrhoeae, Koch-Weeks bacillus and other 
bacteria susceptible to sulfacetamide. 

s 





*Indications: Ophthalmic: 

Based on a review of a related combination of 
drugs by the National Academy of Sciences— 
National Research Council and/or other informa- 
tion, FDA has classified the indication as follows: 

"Possibly'' effective: 


For the treatment of nonpurulent blepharitis and 
blepharoconjunctivitis (seborrheal, staphylococcal, 
allergic) and nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than-effective in- 
dication requires further investigation. 


Contraindications: Contraindicated in herpes simplex, 
ocular tuberculosis, vaccinia, varicella and most othet 
viral diseases of the cornea and conjunctiva; fungal 
diseases of the eye and most dendritic ulcers. Purulent 
conjunctivitis and purulent blepharitis are contraindi- 
cations for topical steroids. Should not be used by 
patients with narrow angle glaucoma, or those sensi- 
tive to sulfonamides. Discontinue use in otherwise 
sensitive patients. Warnings: Employment of steroid 
medication in the treatment of stromal herpes simplex 
keratitis requires great caution; frequent slit-lamp 
microscopy is mandatory. Prolonged use may result in 
glaucoma, damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcapsular cat- 
aract formation, or may aid in the establishment of 
secondary ocular infections from pathogens liberated 
from ocular tissues. In those diseases causing thinning 
of the cornea or sclera, perforation has been known to 
occur with the use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity 
enhanced by presence of steroid medication. Topical 
steroids are not effective in mustard gas keratitis and 
Sjogren's keratoconjunctivitis. Safety of intensive or 
protracted use of topical steroids during pregnancy 
has not been substantiated. If irritation persists or de- 
velops, patient should be advised to discontinue use 
and consult prescribing physician. Precautions: As 
fungal infections of the cornea are particularly prone 
to develop coincidentally with long-term local steroid 
applications, fungus invasion must be suspected in any 
persistent cornealulceration where a steroid has been 
used or is in use. Intraocular pressure should be 


checked frequently. This product is sterile when packem 


aged. To prevent contaminating the dropper tip and 
solution, care should be taken not to touch the eyelids 
or surrounding area with the dropper tip of the bottle. 
Keep bottle tightly closed when not in use. Store in 
cool place. Protect from light. Solutions containing 
phenylephrine hydrochloride may darken on prolonged 
standing and exposure to heat and/or light. The dark- 
‘ened solution should not be used. Adverse Reactions: 
Glaucoma with optic nerve damage, visual acuity and 
field defects, posterior subcapsular cataract formation, 
secondary ocular infections from pathogens liberated 
from ocular tissues, perforation of the globe. Dosage: 
Initially, 1 or 2 drops placed in conjunctival sac every 
hour during day and every 2 hours during night until 


- 


improvement occurs. Thereafter, 1 or 2 drops, 2 to 4 ^ 


times daily. 
How Supplied: 5 and 15 ml. dropper tip plastic squeeze 
bottles. š 


| Together 


- Together ; 
i in one product: 


- JA inone patient: 























° ion 1. Prednisolone 
^ | inflam mago dependable steroid reduction of the 
2. Infection inflammatory reaction, particularly 


in cases complicated by allergy... 
prednisolone sodium phosphate 
0.25% in a true solution for uniform 
dosage with every application 


2. Sulfacetamide 

antibacterial effectiveness against a 
wide range of susceptible gram- 
positive and gram-negative 
microorganisms.. .sulfacetamide 
sodium 10% in a true solution, 
without crusty or sticky residue 


3. Phenylephrine 
rapid yet gentle vasoconstriction 

and decongestant action to help 
clear the red and restore comfort... 
phenylephrine hydrochloride 0.125% 
in a true solution for immediate 
penetration oo 


- 3.Hyperemia 





VASOCIDIN 


i Prednisolone Sodium Phosphate 0.25%/Phenylephrine HCI 0.125%/Sulfacetamide Solution 10.0% 


Ophthalmic Solution 


is SMP Division 


hd Cooper Laboratories (P.R.), Inc. / San German, Puerto Rico 00753 





We've made visual field screening 
so simple,fast and accurate, 


_the patient can actually test himself. 


Biotronics new AUTO-FIELD I 
makes a formerly time-consuming 
procedure so easy it can become a 
routine part of your examination. 
Professional or paramedical involve- 
ment is minimal. 

And with our optional leasing 
plan, AUTO-FIELD I pays for itself 
as you use it. 

Simple operation. After a few 
simple instructions, patient can be 
left at instrument and record responses 
without assistance. 

Random display. Helps assure 
objective accuracy. Patient can't 
anticipate location of next stimulus. 

Accurate fixation. Special fixa- 
tion target senses patient cooperation; 
stimuli discontinued if patient looks 
away from target —resumed with 
proper fixation. 


Operational flexibility. Adjust- 
ments provided for stimulus intensity, 
interval and duration. 

Color filters. Red, green, blue 
and yellow filters provided for special- 
purpose testing. 

Innovative technology. Fiber 
Optics, integrated circuitry, and 
modular construction assure reliability. 

Lease or buy. Lease payments 
of $80 per month easily covered by 
testing fees; instrument pays for itself 
through usage. Or you can purchase 
outright. Price subject to change 
without notice. 


Biotronics, Inc. 


A Subsidiary of 
Gulton Industries, Inc. 





SS us cou io hoe ccr cc donc ae er ac mca ei 


Biotronics, Inc. 


Visual Field Screener. 


Tonometer. 
Name 

Street 
City/State/Zip 


844 Butte Street, Redding, California 96001 
[ ] Please send me more information on the AUTO-FIELD I 


[ Im also interested in the Biotronics Mackay-Marg? 
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Her doctor writes 


One for the home, one for the office. Two 
bottles with one prescription, one purchase. 
PILOCAR® Twin Pack...a thoughtful idea 

for the glaucoma patient on the go. And for the 
older, less active glaucoma patient...two 
step-saving bottles at once, one to put upstairs, 
the other to keep downstairs. 


Two are better than one 


Whatever the age or activity of your glaucoma 
patients, all will save money when you specify 
PILOCAR Twin Pack. A full 30 ml. of medication 
in two convenient, easy-to-hold, easy-to- 
administer 15 ml. bottles at a price that's 

lower than most 30 ml. bottles of other brands. 


Built-in added protection 


PILOCAR Twin Pack—two 15 ml. bottles with 
every refill for convenience, for economy, and 
for added protection. The smaller bottles of 
the PILOCAR Twin Pack unit also help to 
maintain the sterility of the solutions. 


9 NESS 


The ideal pilocarpine 
prescription 


PILOCAR Twin Pack is available in six 
potencies—0.5%, 1%, 2%, 3%, 4%, and 696 — 

for flexible dosage adjustment. But remember 

—you must specify PILOCAR Twin Pack. Just 
PILOCAR alone would provide your patient T 
with only one bottle. PILOCAR Twin Pack, the 

ideal pilocarpine prescription for every 

glaucoma patient...whether leading an active 
"double life" or happily retired in a duplex. 















COMPOSITION: PILOCAR Ophthalmic Solutions are buffered, 
stabilized solutions of pilocarpine hydrochloride and 
hydroxypropyl methylcellulose. The solutions are available 

in concentrations of 0.596, 1%, 2%, 396, 4%, and 6% 
pilocarpine hydrochloride. All the concentrations, in addition 
to the respective amount of the pilocarpine, contain: 


Hydroxypropyl Methylcellulose .....................eeseee 0.33% 
Berizalkoniuiti Chloride. .......7 5,5 pea osi cim Ra eO ce ete 0.01 96 
Disodium: Edetate: oni. cave dg ERN cas eee 0.01% 


in an aqueous, buffered, stabilized solution containing 
potassium chloride, boric acid and sodium carbonate. 
ACTION: As a miotic for treatment of glaucoma, especially 
open angle glaucoma. INDICATIONS: As a miotic in the 
treatment of glaucoma; more specifically, the chronic simple 
glaucoma of the open angle type: While the closed angle 
glaucoma differs completely from the open angle glaucoma, 




















SCAR Twin Pac 
(pilocarpine HCI) 


PILOCAR Ophthalmic may be used to relieve the tension 


~in patients seen early, during hospital diagnostic tests, and 


prior to surgery. The most prevalent clinical application for 
PILOCAR is in the treatment of glaucoma simplex (open 
angle or chronic glaucoma). PILOCAR acts as a miotic to 
contract the pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In acute glaucoma, the 
objective aims at opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., PILOCAR, for at 
least 12 hours prior to emergency surgery. WARNING: For 
topical ophthalmic use only. If signs of sensitivity develop 
during treatment or irritation persists or increases, patient 
should be advised to discontinue use and consult prescribing 
physician. DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to six times 
daily depending on individual response. During acute phases, 
the miotic must also be instilled into the unaffected eye, as 

it may be subject to an attack of angle closure glaucoma. 

The frequency of instillation and the concentration of the 
PILOCAR depends on the severity of the glaucoma and 
response of the patient. The ophthalmologist must ascertain 
just how much miotic is necessary for each individual patient. 
CAUTION: Federal law prohibits dispensing without a 
prescription. HOW SUPPLIED: Twin Pack each containing 
2—15 ml. plastic squeeze dropper tip bottles—0.596, 1%, 296, 
3%, 4%, and 6% Pilocarpine HCI. Also 
available in single 15 ml. plastic squeeze 
dropper tip bottles...same concentrations. 


SMP Division 


Cooper Laboratories {P.R.), Inc. 
San German, Puerto Rico 00753 


416-6 / COR-564 
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| Because her career can’t tolerate 
blurred vision from her drops 


DIAMOX tabiects 


Acetazolamide «sms and250mg 


" instead of topicals 
during working hours 


When drop-induced blurred vision —or spasm of accommodation and dimming — 
create problems for the glaucoma patient whose work or activities demand visual 
acuity, scheduling the therapeutic regimen between DIAMOX and drops may help. 


Importantly, DIAMOX: 
": e Does not interfere with the activity of the miotics or other topicals — 
e May provide a complementary effect with miotics by reducing secretion 
of aqueous humor 
e Quarter-scored tablets provide flexible dosage and easier titration 


DIAMOX sequeis 


ACetazolamldQae $3555: casus 
. themost convenient regimen 


In SEQUELS form, the effects of DIAMOX are prolonged up to 18-24 hours, thus al- 
lowing theconvenience of b.i.d. dosage. In addition, theslow release of small amounts 
of acetazolamide helps even out peaks of pressure and minimize the incidence of 
possible side-effects. 


*Indicated in chronic simple (open-angle) glaucoma and secondary glaucoma. 








Indications: Tablets and Parenteral only: For adjunctive treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, unlocalized seizures). All forms: Chronic simple (open 
angle) glaucoma, secondary glaucoma, and preoperatively in acute angle closure glaucoma where delay of sur- 
gery is desired in order to lower intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are depressed, in marked kidney and liver 
disease or dysfunction, suprarenal gland failure and hyperchloremic acidosis. Long-term use in chronic non- 
congestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated in mice at more than ten times the equiv- 
alent therapeutic doses have not been evidenced in humans, do not use DIAMOX in pregnancy, especially during 
the first trimester, unless expected benefits outweigh these potential adverse effects. 

Precautions: Increasing the dose may increase drowsiness and paresthesia and decrease diuresis. Adverse re- 

actions common to all sulfonamide derivatives may occur: fever, rash, crystalluria, renal calculus, bone marrow 
& depression, thrombocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Early 

. detection is advised and if such occur, discontinue drug and institute appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) paresthesias, particularly a “tingling” feeling in the extremi- 

ties; some loss of appetite, polyuria, drowsiness, confusion. Long-term therapy: An acidotic state may supervene 

usually corrected by bicarbonate. Transient myopia. Other: (occasional) urticaria, melena, hematuria, glycosuria, 

hepatic insufficiency, flaccid paralysis, convulsions. 


v LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pear! River, New York 10965 
PA À 806-4 
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THE GUIBOR 
LACRIMAL DRAIN 





*Star-Glo Industries Patent No. 3484337 


INDICATIONS: Primary canaliculi occlusion, 
obstruction following previous radiation ther- 
apy, following removal of the lacrimal sac, 
and congenital absence or obstruction of the 
canalicull. 


CONSTRUCTION: A semi-rigid tube com- 
posed of a silicone rubber with a specially 
bonded teflon lining* for the absolute maxi- 
mum in drainage or fluid transport. Problems 
such as obstruction, incrustation and the like 
are practically eliminated. 


AVAILABILITY: Each tube is individually 
packaged and sterile. Adult & Pediatric sizes 


Lacrimal Drain @ $16.00 ea. 





Expo Bubble bandage @ $5.40/doz. 


THE GUIBOR | 
EXPO BUBBLE BANDAGE 





OUR CONCEPT IS CLEAR 


INDICATIONS: immediate postsurgical ap- 
plication following 1) cataracts 2) corneal graft- 
ing 3) oculoplastic surgery 4) extraocular muscle 
surgery 5) cosmetic blepheroplasty. The bubble 
provides protection, immediate vision, moist 
chamber, sterility, and disposability. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each 
individually packaged & sterile. U.S. Pat. pend. 


ORDER BLANK 


ADDRESS 


TOTAL 


*make all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 


P. O. BOX 229 


NEW YORK, N.Y. 10033 
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Bacterial conjunctivitis | 


looks sore — and feels sore. Hyperemia. — 


A 


Frequent lacrimation. Annoying pain, even — 

when the eyes are closed. © 
Neosporin® Ophthalmic Solution can help 
: clear the infection and help restore comfort. It 
/ is effective against most pathogens which cause 
superficial external ocular infections, including 
Pseudomonas and Staphylococcus aureus. 

Neosporin Ophthalmic Solution contains antibiotics - 

that are rarely used systemically. 


CONTRAINDICATIONS: This product is contraindicated in those persons 
who have shown sensitivity to any of its components. 
WARNINGS: Prolonged use may result in overgrowth of nonsuscep- 
tible organisms. 
PRECAUTIONS: Culture and susceptibility testing should be performed . 
during treatment. 
Allergic cross-reactions may occur which could prevent the use of any 
\ or all of the following antibiotics for the treatment of future infections: kanamycin, 
\paromomycin, streptomycin, and possibly gentamicin. 
ANY A | ADVERSE REACTIONS: Neomycin is a not uncommon cutaneous - 
Wit A”, ! sensitizer. Articles in the current literature indicate an increase in the prevalence 
| of persons allergic to neomycin. 


Tat Tu) y 
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A Complete literature available on request from Professional Services Dept. PML. 


Neosporin 
Ophthalmic Solution, Sterile | 
Polymyxin B-Neomycin-Gramicidin 


Each cc. contains: Aerosporin* brand Polymyxin B Sulfate 5000 units: neomycin 
sulfate 2.5 mq. (equivalent to 1.75 mg. of neomycin base): gramicidin 0.025 mg., in 
a solution containing the inactive ingredients alcohol (0.5%), propylene glycol, 
. / polyoxyethylene polyoxypropylene compound, sodium chloride, and purified water 
(preservative: thimerosal 0.001%). Bottles of 10 cc. with sterile dropper. 


x / Burroughs Wellcome Co. for bacterial conjunctivitis 


a> 








Research Triangle Park 


Wellcome / North Carolina 27709 and other superficial external eye infections 
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Thousands in use... 


The NON-CONTACT 
Tonometer by 
American Optical 


The exclusive AO NON-CONTACT Tonometer represents 
a significant advance in the measurement of intraocular 
pressure. It permits accurate testing without physically 
contacting the patient's eye. The applanating medium is 
a brief controlled puff of air. Thus, the patient 
experiences no pain or discomfort and lid retrac - 

tion or anesthetic are unnecessary. 


After alignment, measurement takes just a few 
milliseconds. A built-in special purpose computer 
determines IOP and instantly gives a 
digital read-out in mm Hg on the display 
panel. This reading offers a guide 

to further investigation or referral. 


This unique instrument also features fail-safe circuitry that 
permits release of air pulse only if alignment is correct. And 
then gives a visual signal to verify readings. All controls 

are conveniently located for ease in aligning. Anyone can 
achieve operating competence after a brief period of 
instruction. Thousands of these instruments are currently in 
use, many being operated by para-professional personnel. 


The AO NON-CONTACT Tonometer 
will be demonstrated at all national 
and state professional meeting 
exhibits. See it and try it yourself. American 
I's available for early delivery. Optical 
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| see for yourself 

| Mail this coupon for complete technical and clinical 

| evaluation information on this outstanding instrument. 

| Mail to: American Optical, Eggert Rd., Buffalo, N.Y. 14215 
Gentlemen: 

| Please send full color brochure, reprints of technical and 

clinical papers and listing of demonstration sites for the 
AO NON-CONTACT Tonometer. 

| 

i 

| Name 

| 

| institution or Company 

| 

| Address 

e 09 v0 di 

| City State Zip 

A | | 
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Steroid induced glaucoma is a concern among 
most ophthalmologists. Particularly when steroid 
treatment must be used for prolonged periods, or 
when a patient uses leftover medication without 
proper supervision. 

FML® (fluorometholone) helps solve this problem. 
Clinical studies have shown that it has less propensity 
for increasing IOP than does dexamethasone. Yet at 
the same time, FML demonstrates effectiveness and 

. potency comparable to that of dexamethasone. 
(Please see your Allergan man, or write us directly 
for complete information about these studies.) 

So for patients who need potent anti-inflammatory 
activity, consider effectiveness AND safety. You'll 
choose FML. 


& 
F ML (Huorometholone) O1% 


Liquifilm® Ophthalmic Suspension | 


The Safer Potent Steroid 


AIIERGAN Irvine, California / Pointe Claire, P.Q., Canada 





ACTIONS 


SEES PEE ER ON a 


Inhibition of the inflammatory response to inciting agents of mechanical, 
chemical or immunological nature. No generally accepted explanation of this 
steroid property has been advanced. Adrenocorticosteroids and their deriva- 
tives are capable of producing a rise in intraocular pressure. In clinical 
studies on patients’ eyes treated with both dexamethasone and fluorometho- 
lone, fluorometholone demonstrated a lower propensity to increase intraocu- 
lar pressure than did dexamethasone. 
INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar conjunctiva, 
cornea and anterior segment of the globe. 
CONTRAINDICATIONS 
Acute superficial herpes simplex keratitis. 
Fungal diseases of ocular structures. 
: Vaccinia, varicella and most other viral diseases of the cornea and con- 

4 junctiva. 
Tuberculosis of the eye. 

Hypersensitivity to the constituents of this medication. 

WARNINGS 


Steroid medication in the treatment of herpes simplex keratitis (involving 
es stroma) requires great caution; frequent slit-lamp microscopy is man- 
atory. 


Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence of 
steroid medication. 
Safety and effectiveness have not been demonstrated in children of the age 
group 2 years or below. 
Use in Pregnancy: Safety of the use of topical steroids during pregnancy has 
not been established. 

PRECAUTIONS 


As fungal infections of the cornea are particularly prone to develop coinci- 
dentally with long-term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has been used 
or is in use. 
Intraocular pressure should be checked frequently. 

ADVERSE REACTIONS 
Glaucoma with optic nerve damage, visual acuity or field defects, posterior 
subcapsular cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. 
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Quality Optics joins hands 
with Milton Roy Company 


That one handshake opens new dimensions for 
service and commitment to you in the ophthalmic 
field. 


It adds new perspective . . . greater depth to our 
research and precision manufacturing facilities 
(which are now international in scope). 


Our Pledge: To continue the dedicated, personal 
service you've come to expect of Quality Optics 
in the past... to look to the future with re-newed 
confidence in our ability to find better ways to 
stay the best! 


Two Dedicated Pioneers — Now Partners in 
Contact Lens Progress! 


MILTON ROY CIOONIPATN Y 
Quality Optics Division 





P.O.BOX 4034/ATLANTA,GA.30302/404-873-1881 
56A 


: xamimmations Or 
A phakic patients start 
aere nothere 


ire vint eno 


FELOPZD 


DEFYFPOTEC 
TPES 


h B yon?» 0T 
eS Powe SC. Bad 


PLnELZoL-cro TD 


ith a little help from 
he 6600 À uto-R efracto 


Actually, the 6600 AUTO-REFRACTOR'" is a lot more than a little 
help. It prints out reliable, accurate findings on aphakics as 
well as young children and new patients in a matter of seconds. 
The 6600 lets you start all your aphakic refractions at the 20/30 
line. Or even the 20/20 line. 
This is very rewarding for the patient. And your 
refraction time is cut in half. The time you save may 
be used to see more patients or to concentrate on 
those procedures of eye care which only the doctor 
can provide. The 6600 AUTO-REFRACTOR™ It’s like adding another doctor 


to your staff. ACUS ITY 


For results,af a study on Auto-Refraction and Aphakia or for more information on the SYSTEMS 
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.. Ask for 
TINTOMATIC 


the broadest line of 
top-quality single vision and 
multifocal photochromic lenses 
available anywhere. 








TINTOMATIC MASTERPIECE® for single-vision 
lenses. Minus cylinder design is thinner, more 
attractive. Guarantees patients greater comfort, 
easier transition to multifocals. Readily available in 
TINTOMATIC Gray and TINTOMATIC Dark Gray. 

TINTOMATIC EXECUTIVE? bifocal lenses. 
Largest reading segment available in a multifocal — 


the entire lower portion of the lens. First-time users 
enjoy the pleasant experience of no image jump 
and wide field of view. Available in TINTOMATIC TM 


Gray or Dark Gray, and now in the new 65mm size f 
in TINTOMATIC Gray. The only style bifocal thot is ^m Sed n 
available in TINTOMATIC lenses. rica 


THE AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC & RECONSTRUCTIVE SURGERY 


5th ANNUAL SCIENTIFIC SESSION 


Sunday, October 6, 1974 8:00 A.M. to 4:30 P.M. 
SHERATON-DALLAS HOTEL Dallas, Texas 


Plan to attend this meeting on the first day of the Academy and hear many aspects 
of ophthalmic plastic surgery discussed by outstanding men in the field. 


The registration fee before September 15th is $60. 
willbe $75. Enrollment limited to 500. 


Registration after that date 


Write: Bartley R. Frueh, M.D. 
909 University Avenue 
Columbia, Missouri 65201 
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ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS SCIENTIFIC GLASS BLOWING CO. 
2025 S.W. BRIGGS COURT 


BEAVERTON, OREGON 97005 (503-644-3507) 


*L. T. JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPTHALMOLOGY, VOLUME 
59, NO. 5, MAY 1965. 


STRABISMUS 


October 31, November 1, 1974 
The Fairmont Hotel 
San Francisco 


This conference for the practicing ophthalmologist will 
emphasize new physiological information, clinical tests 
and surgical approaches. A few short lectures will be given, 
but most of the information will be developed in round 
table format and will emphasize clinical problems and their 
solutions. 
THE FACULTY INCLUDES: 

Arthur Jampolsky, M.D., Chairman 

Henry Metz, M.D. 

Alan B. Scott, M.D. 

Bruce E. Spivey, M.D. 

Richard Zipf, M.D. 


John Flynn, M.D., Miami, Florida, Guest Speaker 


REGISTRATION: 
Tuition: $125.00 (Residents & Fellows: $62.50) 


For Information please write to: Continuing Education, 
Pacific Medical Center, P. O. Box 7999, San Francisco, . 
California 94120. 
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When the leading oral antiglaucomatous drug proves inadequate to the role, NEPTAZANE 
is waiting in the wings. Effective in blocking aqueous humor secretion to reduce 
intraocular pressure, it's the long-acting carbonic anhydrase inhibitor that may be 

better tolerated in long-term therapy, or when patients fail to respond or become intolerant 


of other anhydrase inhibitors. 


Indications: For adjunctive treatment of chronic simple (open angle) glau- 
coma, secondary glaucoma, and preoperatively in acute angle closure glau- 
coma where delay of surgery is desired in order to lower intraocular pressure. 
Contraindications: Severe (absolute) or hemorrhagic glaucoma; of doubtful 
use in peripheral anterior synechiae; chronic noncongestive angle-closure 
‘glaucoma; adrenocortical, hepatic, or renal insufficiency; electrolyte imbalance 
states, e.g., hyperchloremic acidosis; sodium and potassium depletion states. 
Warnings: Although teratogenic effects demonstrated in rats at high doses 
have not been evidenced in humans, Methazolamide should not be used in 
women of child-bearing potential or in pregnancy, especially in the first trimes- 
ter, unless the expected benefits outweigh potential adverse effects. 


*Chronic simple (open-angle) glaucoma and secondary glaucoma. 


2.99» LEDERLE LABORATORIES A Division of American Cyanamid Company, Pearl River, New York 10965 


Precautions: Use with caution in patients with cirrhosis or hepatic insuffi- 
ciency to forestall hepatic coma; those on steroid therapy; those with pulmo- 
nary obstruction or emphysema to avoid acidosis. Electrolyte balance should be 
maintained. Although not reported thus far with this drug, reactions common 
to sulfonamide derivatives, such as fever, leukopenia, hemolytic anemia, bone 
marrow depression or renal calculi, may occur. 

Adverse Reactions (relatively mild and disappear on withdrawal or dosage 
adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness, head- 
ache; vertigo, mental confusion, depression, paresthesias. Urinary citrate ex- 
cretion and uric acid output is decreased during use of this drug, but urinary 
calculi have not been reported. 
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most important reasc 
^ for specifying Optemp 
sterile, disposable cautery 

is not visible here T 


The reason: Optemp comes from Alcon, 
the company that first made the sterile, disposable cautery available 
to the ophthalmic surgeon...a company that stands behind its products. 


Over 450,000 Optemp cauteries have been used to date. 
Ask for Optemp at your hospital and see how well it satisfies 
all your needs in a disposable cautery. 


Optimum 300° C temperature: hot enough for 
instant occlusion of capillaries, “cool” enough to minimize tissue damage. 


Excellent visibility: elongated tip provides unrestricted field of vision. 


Easy to use: Optemp is lightweight, well balanced,  . 
maneuverable; battery-powered with no cords to get in the way. 
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Sterile and economical: sterile as received, no chance 
of cross-infection; saves the cost of resterilization. 


Surgical Products Division, è Alcon Laboratories, Inc. 
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Test Object Holder 


Eliminates misplaced test objects and time wasted 
hunting for them. Black anodized aluminum rack 
holds test objects, wands, marking pencil and 
eraser in commonly used sizes. 


1 Meter Tangent Screen 


A wall mounted wood framed, canvas lined, black felt screen 
supplied with special grey plotting pencil and eraser. No pins 
needed. Although usually wall mounted, Da-Laur can supply 

a floor stand with or without casters. Exclusive Da-Laur hidden 
mounting system permits 18” vertical adjustment with finger 
tip pressure. Stays put wherever you let go. 


e 5, 10, 15, 20 and 25 degree isopter lines, meridional lines, 
and typical blind spots are sewn in with black thread. 


e A generous supply of printed recording charts included. 
115 and 2 meter screens on special order. 


Allen Lorgnette Pinhole Occluder 
Trotter Modified 


Held by patient — leaves your hands free! 
For any age. Even children catch on 
quickly. Attached multiple pin hole flips 
down easily. Made of high impact, black 
linen phenolic. Practically indestructible. 


Opticokinetic Drum 


A professional quality, lightweight drum which 
spins effortlessly at a flick of the thumb due to 
ball bearing construction. Quarter-inch recess 
keeps drum body neat and clean in normal 
office use. Comfort-grip handle of enameled 
hard wood. Also available in pediatric Model 
No. 301 with multi-colored design. 





For full details and complete line catalog write or phone 


blur) DA-LAUR INCORPORATED 


Dept. A., 5 BRIDGE ST, WATERTOWN, MASS. 02172 - (617) 926-0110 
E Designed by Ophthalmologists for Ophthalmologists 


BETTER OPHTHALMIC AIDS BY DA-LAUR 
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YOUCANT — 
PRESCRIBE A SAFER 
STEROID. / 


HMS «5... FOR THE TREATMENT 
OF SUCH CONDITIONS AS 
CHRONIC ALLERGIC CONJUNCTIVITIS. 


The "pressure-sparing " effect! of HMS® (medrysone) 
Liquifilm® ophthalmic suspension makes it unique 
among steroids. 







When HMS is used to treat conditions like vernal 
conjunctivitis, episcleritis and epinephrine 
sensitivity, you get all the potency you need 
without compromising safety. In this way, you can 
reserve the more potent steroids for the more 
severe conditions. 


So for superficial inflammations, prescribe a 
steroid that fits the condition. Prescribe HMS. 
There's none safer. 


HMS* (medrysone 1.0%) Liquifilm* 
Ophthalmic Suspension CONTRAINDICATIONS: HMS* 


(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal. Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug 
WARNINGS: 1. Acute purulent untreated infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely be associated with development of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS" (medry- 
sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested. 
8. Prolonged use may aid in the establishment of secondary ocular 
infections from fungi and viruses liberated from ocular tissue. 
Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so 
that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS* 
(medrysone) the intraocular pressure and lens should be examined 
tiodically. In persistent corneal ulceration where a steroid has 
us used, or is in use, fungal infection should be suspected. 
ADVERSE REACTIONS: Occasional transient stinging and burning 


may occur on ne ERGIN 


Irvine, California/ Montreal, Canada 
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L. Becker, B. and Kolker, A. E. “Intraocular pressure response to topical corticosteroids” in Ocular Therap 
Complications and Management, Irving Leopold, Editor: C. V. Mosby, St. Louis, 1967. pp. 79-83 S 
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Editorial 





Fiscal Fumbling and Budgetary Bumbling 


f the years that we have been 
close to the Washington scene, 
fiscal year 1973-1974 has been one of 
the most confusing from the point of 
view of the National Eye Institute 
appropriations. It also has been one 
of the years of greatest success of the 
research community effort to increase 
the appropriations for research. 

Many of us read in the newspapers 
of the court order to release the im- 
pounded research and training funds 
on Oct 26, 1973. In addition, the Con- 
gressional appropriation bill was 
signed by the President on Dec 18, 
1973. However, the first efforts to get 
these additional funds to the commu- 
nity did not occur until Feb 5, 1974. 
Why this prolonged delay when the 
need for additional research support 
was so great? 

As nearly as we can put things to- 
gether, this is what happened: The 
impounded funds released to support 
research grants as well as research 
training grants could not be used un- 
til the question of the “old” training 
grant program, which the Adminis- 
tration was phasing out, could be re- 
solved. This question had to be re- 
solved by the Office of Management 
and Budget (OMB). Many depart- 
ment heads across the nation, calling 
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the National Eye Institute to find out 
whether new trainees could be ap- 
pointed, must have sensed the same 
uncertainty that we did. However, 
the National Eye Institute staff did 
not receive word from the OMB until 
late January 1974. As far as the addi- 
tional Congressional increases to the 
National Eye Institute budget of 1974 
were concerned, these funds were not 
released until the OMB could revise 
the 1975 budget to accommodate the 
changes of the 1974 budget caused by 
the Congressional increases. Again, 
additional awards by the National 
Eye Institute were delayed until the 
OMB released the guidelines in Feb- 
ruary. 

It now appears that approximately 
three fourths of the way through the 
fiscal year 1974 many of these ques- 
tions have finally been resolved by 
the Administration; the National Eye 
Institute has begun to contact its 
grantees concerning these issues. It is 
important, however, for the research 
community to realize that the Na- 
tional Eye Institute and the National 
Institutes of Health were ready to 
take immediate action to release both 
the impounded funds and the full 
level of the 1974 budget to support 
previously approved but unfunded 


grants for 1973 and 1974 several 
months ago. However, they could not 
do so in the face of inaction and inde- 
cision at higher levels of government. 
Knowing how these situations tend to 
persist, I would predict that this con- 
fusion will still be seen in the admin- 
istration of the 1974 budget and in 
the 1975 budget because the National 
Eye Institute still has no definite 
guidelines from the OMB as to what 
sort of training and fellowship pro- 
grams it can support in these years. 

Finally, it should be underscored 
here that, despite these delays and 
inactions at top levels of government, 
the National Eye Institute is now in 
the position to make use of these ad- 
ditional funds. The increase provided 
in the 1974 appropriation will allow 
the Institute to fund more than twice 
the number of approved competing 
awards than the President's earlier 
budget request. These levels will also 
allow for the continuation of the Na- 
tional Eye Institute's training and 
fellowship programs at least through 


fiscal year 1975 and, finally, will allow 


for the restoration of many of the re- 
ductions that were being made for 
fiscal reasons in fiscal year 1974 
grants. 

A. EDWARD MAUMENEE, MD 


Editorial 1 


P T at ae A 


Nee has he en Na a 
" x -. a P S . Cu = 
= HERO Loi ^ £ - 
. t » , . 


Clinical Sciences 


Abducting Nystagmus 
in the Medial Longitudinal 
Fasciculus (MLF) Syndrome— 


Internuclear Ophthalmoplegia (INO) 


Malcolm H. Stroud, MD, St. Louis; Nancy M. Newman, MD, San Francisco; 
John L. Keltner, MD; Andrew J. Gay, MD, St. Louis 


We have studied the influence of con- 
vergence on the eye movements of pa- 
tients with the medial longitudinal fascic- 
ulus syndrome. The results indicate that 
the characteristic abducting nystagmus 
may be derived in part from the inter- 
action of an intact convergence mecha- 
nism with an impaired mechanism for 
horizontal conjugate gaze. 
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here has been no satisfactory 

explanation for the nystagmus of 
the abducting eye in internuclear 
ophthalmoplegia (INO). In an effort 
to offer a possible explanation, we re- 
port eye movement findings in 15 pa- 
tients with internuclear ophthalmo- 
plegia. These findings support the 
hypothesis that abducting nystagmus 
results from an interaction of conver- 
gence and gaze movements. 


Methods 


Fifteen patients with the medial lon- 
gitudinal fasciculus (MLF) syndrome un- 


Submitted for publication May 8, 1972. 

From the departments of otolaryngology, oph- 
thalmology, and neurology, Washington Univer- 
sity School of Medicine, St. Louis (Drs. Stroud, 
Keltner, and Gay), and the Department of Oph- 
thalmology, Pacific Medical Center, San Fran- 
cisco (Dr. Newman). 

This article was previously published in 
Stroud, et al: Advances in Oto-Rhino-Laryngol- 
ogy, CR Pfalz (ed), Basel, Switzerland, S Karger, 
1973, vol 19, pp 367-376, and reprinted here with 
permission from S Karger. 

Read before the Barany Society Meeting, To- 
ronto, Aug 21, 1971. 

Reprint requests to 517 S Euclid, St. Louis, MO 
63110 (Dr. Stroud). 


derwent a standardized evaluation of eye 
movements according to the method out- 
lined by Gay et al.' In addition, both eye 
positions and eye movements were manip- 
ulated by maneuvers presumed to increase 
and decrease convergence. 

Asymmetrical convergence was induced 
by bringing a fixation target along the vi- 
sual axis of one eye. Prisms, both base-in 
and base-out, were utilized to alter the 
convergence effort. In patients with exo- 
phoria, cover and uncover tests were done 
in lateral gaze as another method of vary- 
ing convergence effort. 

The eye movements were recorded for 
each eye separately by electronystag- 
mogram (ENG). Sixteen millimeter movies 
were made concurrently and provided a 
separate measurement of eye movements 
and a check against the known nonlin- 
earities when recording the ENG in ex- 
treme positions of gaze.” 


Results 


Asymmetrical Convergence Testing.— 
Asymmetrical convergence testing 
methods are shown in Fig 1. The eyes 
were positioned where spontaneous 
abducting nystagmus was nonex- 
istent or barely perceptible. In this 
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Fig 1.—Electronystagmographic record- 
ing of abducting eye, effect of asymmetri- 
cal convergence. 





position, asymmetrical convergence 
was induced by bringing a target 
toward the patient along the visual 
axis of the abducting eye. In each 
case, as the target approached the pa- 
tient, the abducting nystagmus be- 
came prominent, and conversely, as 
the object was moved away from the 
patient, the abducting nystagmus de- 
creased. 

Prism Testing.—The eyes were 
again positioned laterally at the point 
at which the spontaneous abducting 
nystagmus was nonexistent or min- 
imal. (This point varied from patient 
to patient.) A base-out prism placed 
in front of the adducting eye induced 
or increased the abducting nystag- 
mus (Fig 2). 

If the patient’s eyes were placed 
in lateral gaze, such that the spon- 
taneous abducting nystagmus was of 
large amplitude, a prism placed base- 
in before the adducting eye caused 
the abducting nystagmus to decrease 
substantially (Fig 3). 

Cover Testing.—Two patients with 
exophoria provided an opportunity to 
manipulate convergence effort in an- 
other manner. The eyes were again 
placed in a lateral position with spon- 
taneous abducting nystagmus pres- 
ent. The adducting eye was then oc- 
cluded, breaking fixation (Fig 4). The 
eye under occlusion moved outward 
and the abducting nystagmus de- 
creased. When occlusion was removed 
from the adducting eye, it moved me- 
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Fig 2.—Electronystagmogram of abduct- 
ing eye, effect of applying base-out prism 
to adducting eye. 


Cover and Uncover Test 
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Fig 4.—Effect of the cover and uncover 
test (adducting eye) on abducting nys- 
tagmus in patients with exophoria (ENG 
recording), adducting eye covered. 





dially, and simultaneously the abduct- 
ing nystagmus was noted to increase 
(Fig 5). 


Comment 


Our hypothesis (Fig 6) proposes 
that in patients with a MLF lesion, 
nystagmus of the abducting eye is 
the result of interacting convergence 
and conjugate gaze efforts. Lesions in 
the MLF differentially effect impulses 
for horizontal gaze generated from 
the pontine "gaze center" (Fig 7); im- 
pulses to the medial rectus subnucleus 
of the third nerve on the side of the 
lesion are ineffective, but those to the 
abducens nucleus contralateral to the 
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Fig 3.—Electronystagmogram of abduct- 
ing eye, effect of applying base-in prism to 
adducting eye. 
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Fig 5.—Effect of the cover and uncover 
test (adducting eye) on abducting nys- 
tagmus in patients with exophoria (ENG 
recording), adducting eye uncovered. 


lesion proceed normally. Since the 
pontine gaze center mediates all im- 
pulses for conjugate horizontal move- 
ments, only convergence (that is not 
mediated by the MLF) is available to 
cause that medial rectus to contract. 

Therefore, we hypothesize that con- 
vergence may be utilized as a replace- 
ment or back-up system in any ver- 
sion movement in which the affected 
medial rectus normally would be ac- 
tive. However, convergence also 
causes the abducting eye to adduct 
and carries the eye away from its tar- 
get position. Therefore, the slow ad- 
duction induced in the abducting eye 
by convergence is followed by a cor- 
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Hypothetical Sequence 


1 Impulse for right lateral gaze 
a) Travels normally to 
right lateral rectus 


b) Path to left medial 
rectus is blocked 
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Impulse to LMR 
again blocked 





Fig 6.—Hypothetical sequence to explain abducting nystagmus 


in patient with MLF lesion on the left. 


rective lateral saccade to place the 
eye back in the appropriate lateral 
gaze position (Fig 6). The abducting 
nystagmus pattern is established by 
repeating this cycle. 

In our studies of patients with INO, 
manipulation of convergence de- 
mands altered the nystagmus of the 
abducting eye. The observed altera- 
tions were consistent with the hy- 
pothesis that the abducting nys- 
tagmus of INO results from the 
interaction of convergence and hori- 
zontal gaze mechanisms. The studies 
demonstrated the following: (1) an in- 
crease in convergence stimuli (asym- 
metrical convergence or  base-out 
prism in front of the adducting eye) 
causes an increase in abducting nys- 
tagmus; (2) a decrease in convergence 
stimuli (decreasing asymmetrical con- 
vergence or base-in prism in front of 
the adducting eye) caused a decrease 
in abducting nystagmus; (3) in pa- 
tients with an exophoria, interruption 
of fixation (with an outward move- 
ment of the adducting eye and, pre- 
sumably, a decrease in convergence 
effort) resulted in a decrease of nys- 
tagmus. 
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OD converges (adducts) 
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Lateral saccade made 
by OD to place visual 
axis back on target 


Controversy exists over the behav- 
ior of the “stationary” eye and 
its muscles in asymmetrical conver- 
gence.^' Breinin found no alteration 
in the electromyogram (EMG) and 
concluded that "For every unit of in- 
creased excitation of the medial rec- 
tus induced by convergence, there is 
apposed an additional inhibition in- 
duced by the version."* Blodi and Van 
Allen agreed that "There is no 
change in the electrical potentials of 
the horizontal muscles when, during 
asymmetrical convergence, the tested 
eye does not move."* On the other 
hand, Tamler et al^ assume that 
where no EMG change was found, the 
convergence elicited was of a magni- 
tude insufficient to cause an observ- 
able alteration in the EMG. West- 
heimer and Mitchell; by recording 
corneal images reflected on film, and 
Alpern and Eller,’ by electromyog- 
raphy, have also noted altered motor 
behavior of the stationary eye during 
asymmetrical convergence. A conju- 
gate lateral saccade was followed by 
bilateral convergence in Westheim- 
er’s studies, and electromyographie 
changes consistent with bilateral 
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i Impulse 
for right lateral gaze 


Fig 7.—Differential effect of MLF lesion on left on impulses for 
horizontal gaze. Impulse to right lateral rectus (RLR) proceeds 
normally; Impulse to left medial rectus (LMR) blocked in MLF. 
Pontine gaze center is indicated by PGC. 


convergence were noted by Alpern. 
The implication, according to Tamler 
et al, is that these findings indicate a 
“peripheral adjustment rather than a 
central neutralization.” In either 
case, the interaction of separate eye 
movement mechanisms, as predicted 
by our hypothesis, is demonstrated. 

Additionally, observations by other 
workers are consistent with the pro- 
posed hypothesis. 

1. Abducting nystagmus is min- 
imal or absent in patients with INO 
whose eyes cannot converge.” Thus, 
both our hypothesis and clinical ob- 
servation suggest that when conver- 
gence is defective, abducting nys- 
tagmus is similarly absent or much 
decreased. This observation is a 
strong argument against the abduct- 
ing nystagmus resulting from a de- 
rangement of the horizontal gaze 
mechanism alone. If that were so, pa- 
tients whose eyes cannot converge 
would be expected to have more ab- 
ducting nystagmus, not less. 

A recent report of abducting nys- 
tagmus in a patient with spasm of 
the near reflex also supports our hy- 
pothesis. In such a normal individ- 
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ual, there is no lesion capable of 
affecting horizontal gaze. The abduct- 
ing nystagmus must be the result of 
the simultaneous action of conver- 
gence and gaze mechanisms. 

2. Convergence is a slow movement 
with a time course comparable with 
the slow phase of abducting nys- 
‘tagmus as well as the slowness of ad- 
duction in these patients. 

3. Loeffler et al," have studied the 
MLF syndrome in detail by means of 
EMGs and have demonstrated a char- 
acteristic EMG pattern. The "paretic" 
medial rectus maintains a nearly con- 
stant rate of discharge; it neither re- 
cruits nor inhibits normally. In those 
cases in which it does increase activ- 
ity appropriately, this increase is 
gradual or delayed. These data are 
consistent with the present hypothe- 
sis in that increased EMG activity 
was noted in those patients in whom 
convergence was almost normal, ie, 
in whom it would be expected that 
attempted convergence would be re- 
flected in the EMG. 

4. Eye movement mechanisms also 
interact during optokinetie and ves- 
tibular testing." When the slow 
phase moves in the same direction as 
the adducting eye, abducting nys- 
tagmus decreases. Conversely, when 
the slow phase moves in a direction 
opposite to the adducting eye, abduct- 
ing nystagmus increases because of 
the increased effort—of the conver- 
gence mechanism, perhaps?—needed 
to overcome the additional tonic pull 
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induced by optokinetic nystagmus. 

Other workers have assumed that 
the convergence mechanism may sub- 
stitute for defective gaze movements 
in supranuclear disorders of eye 
movements'*'* and the congenital fa- 
cial diplegia syndrome." In these 
cases, as well as in ours, there is evi- 
dence of the interaction of version 
and vergence systems. 

At this point, however, it is not pos- 
sible to isolate that part of a complex 
eye movement that is "pure" conver- 
gence. Thus, while we have shown 
that the degree of abducting nys- 
tagmus may be influenced by increas- 
ing or decreasing convergence, it is 
equally possible that other eye move- 
ment patterns may be substituted for 
the loss of normal gaze movements. 
We are presently studying the in- 
fluence on abducting nystagmus of 
other eye movement mechanisms. De- 
finitive arguments will be made only 
when the methods of eye movement 
measurement are sufficiently refined 
to distinguish the separate eye move- 
ment systems from one another. 


This investigation was supported in part by 
Public Health Service grants NS 06563 (Dr. 
Stroud), NS 08033 (Drs. Gay and Keltner), from 
the National Institute of Neurological Diseases 
and Stroke, and EY 0016 (Dr. Newman), from 
the National Eye Institute. 
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i Plasma cortisol suppression eight to 

fe nine hours after administration of 0.75 

E mg of dexamethasone was significantly 

i greater in 85 patients with primary open- 

$ angle glaucoma than in 77 normal sub- 

~ jects. The presence or absence of a 

s visual field defect was not a meaningful 

4 factor. Plasma cortisol values after pla- 

e cebo administration increased signifi- 

"S cantly with age in glaucomatous patients 

f but not in normals. 

à he greater ocular pressure re- 
sponse to corticosteroids in pa- 

| tients with primary open-angle glau- 

| coma as compared with normals has 

i stimulated studies into other steroid- 

t related differences between these two 

— groups. Earlier studies by Boyd and 

E McLeod! had suggested that the cir- 

A cadian rhythm of plasma 17-hydroxy- 

= . eorticoids was related to the diurnal 

F ocular pressure curve in glaucoma. 

j This was not confirmed by Martti? for 

= free plasma  ll-hydroxycortieoids 

4 (cortisol). Khasanova and Posmoschni- 


kova’ found higher plasma and urine 
levels of free 17-hydroxycorticoids in 
glaucoma patients. They also noticed 
a relationship between the diurnal 
variations of ocular pressure and 
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Suppression of 


Plasma Cortisol in Normal 


Sidney Rosenberg, MD, Ralph Levene, MD, Birmingham, Ala 


plasma and urine corticoids. Filina 
and Pantilleva* found higher plasma 
values of 17-oxycorticoids in glau- 
coma patients. Schwartz and Levene? 
noted higher plasma cortisol values in 
glaucoma patients. 

Levene and Schwartz* introduced 
the dexamethasone suppression test 
into this field. This test measures the 
suppression of plasma cortisol hours 
after a single small oral dose of 
dexamethasone. They showed that the 
smallest suppression of plasma corti- 
sol occurred in patients who had been 
previously classified as high pressure 
responders to topical corticosteroid 
applieation. This relationship was 
confirmed by Becker and Ramsey, 
Rosenbaum et al; and Becker.’ 
Becker and Ramsey’ also noticed a 
difference between high pressure re- 
sponders to topical applications of 
corticosteroids with and without 
glaucomatous field loss. The latter 
had a normal circadian variation of 
plasma cortisol and normal suppres- 
sion after oral dexamethasone admin- 
istration, whereas the former demon- 
strated a flatter circadian rhythm and 
poor suppression. Becker et al'^ com- 
pared the plasma suppression be- 
tween patients classified as low to in- 
termediate pressure responders to 
topical corticosteroid application and 
patients with primary open-angle 
glaucoma with field loss. The latter 
group showed an increased sensi- 
tivity to orally given dexamethasone. 


In vitro studies on lymphocyte trans- 
formation by Bigger et al" also sug- 
gested an increased sensitivity to 
steroids in tissues from glaucoma pa- 
tients. Studies by Levene” suggest 
the possibility of correlating the in 
vivo plasma cortisol suppression to 
orally administered dexamethasone 
with an in vitro alteration of sulfate 
uptake by the pigment epithelium of 
the human iris. 


Materials and Methods 


Two hundred eighty-seven patients in 
reasonable health were selected from those 
treated at the Department of Ophthalmol- 
ogy. The following ocular groups were se- 
lected: primary open-angle glaucoma with 
field loss and an applanation pressure over 
20 mm Hg off therapy; suspected primary 
open-angie glaucoma without field loss and 
an applanation pressure over 20 mm Hg; 
and normal patients without field loss and 
an applanation pressure equal to or less 
than 20 mm Hg. The classification was 
made from the patient's record and find- 
ings from the current examination. For 
most of the patients on glaucoma therapy, 
all ocular medication was discontinued for 
periods of 12 to 72 hours before sampling 
the plasma. All classifications were made 
on the basis of the more involved eye. In 
the suspect group 85% of patients had 
pressures over 25 mm Hg with a median of 
approximately 30 mm Hg off therapy. Five 
patients had had previous glaucoma sur- 
gery on one eye. Five additional cases of 
pigmentary open-angle glaucoma includ- 
ing two with field loss as well as two cases 
of low-tension glaucoma were also studied 
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and Glaucomatous Patients 


but analyzed separately. The latter were de- 
fined as patients with glaucomatous field 
loss and pressures below 20 mm Hg in both 
eyes off therapy. Excluded from the study 
were patients taking steroids or estrogens 
and those with a history of treatment for 
psychiatrie disorders or pituitary disease. 
Diabetic patients on therapy were also ex- 
cluded from this study. 

The patients were randomly divided into 
two groups: those who received a 0.75 mg 
tablet of dexamethasone and those who re- 
ceived a placebo tablet. The patient was in- 
structed to take the tablet at home at 11 PM 
on the evening before the next visit. Pa- 
tients on glaucoma therapy were told to 
stop their therapy one to four days before 
taking the tablet, depending on the sever- 
ity of the glaucoma. All patients were in- 
structed to fast for the morning visit. A 
venous blood sample was obtained between 
8 and 9 AM, eight to nine hours after taking 
the tablet. After immediate centrifugation 
the plasma samples were stored in a 
freezer at —20 C. Plasma cortisol determi- 
nations were done in duplicate by the pro- 
tein binding method of Murphy." The du- 
plicates agreed within 10% of each other in 
90% of all samples. In describing the re- 
sults the zero cortisol category refers to 
undetected values below 0.3ug/100 ml. 
Nonparametric statistical studies included 
the Kolmogorov-Smirnov test for differ- 
ences in frequency distribution, the me- 
dian test for differences of medians, and 
Spearmann correlation analysis." 


Results 


The population characteristics of 
patients receiving either dexametha- 
sone or placebo are shown in Table 1. 


Arch Ophthalmol/Vol 92, July 1974 


Note that the normal patients are 
younger than those with glaucoma. 
Table 2 shows the distribution of 
plasma cortisol after dexamethasone 
in the three groups. Two methods of 
analysis are presented here. The per- 
cent frequency distribution at various 
cortisol ranges is presented on the 
left and the exact cortisol values at 
three arbitrary percentiles is shown 
on the right. Note the greater sup- 
pression of both glaucoma groups 
with a striking and similar shift of 
many values into the zero category. 
This differs significantly (P<.001) 
from the normal distribution. This 
greater suppression is from a shift in 
the lower and central portions of the 
distribution curve rather than a uni- 
form shift of the entire curve. This is 
evident by the similarity of the 75th 
percentile values. The five cases 
of pigmentary glaucoma showed less 
suppression than the primary open- 
angle group, but the small number of 
patients does not permit any definite 
conclusion. The five plasma cortisol 
values were 0, l.8ug, 2.5ug, 4.5ug, and 
4.5ug/100 ml. Both cases of low-ten- 
sion glaucoma showed relatively little 
suppression with plasma cortisol val- 
ues in the upper tenth percentile of 
glaucoma patients with field loss. 
Table 3 illustrates the plasma corti- 
sol suppression at different ages. 
There is no significant correlation 
with age for either group. The glau- 
coma patients show a greater sup- 


pression than the normals in each of 
the three age groups. The difference 
for the fifth decade is highly signifi- 
cant (P<.001). Again the differences 
are greatest in the 25th percentile 
values. 

Table 2 also illustrates plasma cor- 
tisol values after placebo. There is a 
trend to higher values in the glau- 
coma group but this is not statisti- 
cally significant. Table 3 illustrates 
plasma cortisol values after placebo 
at different ages. There is a signifi- 
cant increase with age for the glau- 
coma group (Figure) but not for the 
normal group. 


Comments 


To avoid confusion in the compari- 
son of results among various authors, 
two points should be noted. The 
method of selecting and classifying 
patients differs in various studies. Pa- 
tients can be classified either by the 
usual clinical criteria for glaucoma or 
by the ocular pressure response to 
topically administered  corticoste- 
roids. Since Becker believes that 
there is a close identity between the 
existence or future development of 
primary open-angle glaucoma and a 
marked pressure response to topically 
applied corticosteroids,’ his group 
often uses both sets of criteria for a 
given study.** Since we are uncertain 
of this identity, particularly for clini- 
cally normal patients, we have kept 
these criteria distinct in our classifi- 
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Plasma cortisol increases with age 
in glaucoma patients receiving placebo 
(N = 50). The Spearmann correlation coef- 
ficient is .35 (P <.01, two-tailed test). 
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cation of patients. The time and dose 
of administered dexamethasone and 
the time of plasma sampling also dif- 
fers in the various studies and might 
explain differences in results. 

The present study shows a striking 
difference in the plasma cortisol sup- 
pression between normal and pri- 
mary open-angle glaucoma patients. 
This fits in with the observations of 
Becker et al'^ who demonstrated that 
plasma cortisol suppression is much 
greater in primary open-angle glau- 
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Table 1.—Study Populations 


% Age Distribution 
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coma patients with field loss than: in 
patients classified as low to inter- 
mediate pressure responders to topi- 
cal corticosteroid administration. In 
the present study the presence or ab- 
sence of visual field loss was not a sig- 
nificant factor. This suggests that 
pressure itself may be the major fac- 
tor. The poor suppression in the two 
cases of low-tension glaucoma sup- 
port this view. It is of considerable 
importance to determine whether or 
not this suppression is characteristic 
of primary open-angle glaucoma. 

In an earlier paper Levene and 
Schwartz noted that the smallest 
suppression of plasma cortisol oc- 
curred in patients who had been pre- 








Classification Total <40 40-49 50-59 60-69 70-79 >79 9 Female % Black % Diabetic 
Dexamethasone 
Normal 77 0 39 40 20 0 1 62 14 3 
Glaucoma 
Without 
field 
loss 60 3 12 27 37 22 0 48 13 8 
With 
field 
loss 25 4 8 24 36 20 8 40 16 4 
Placebo 
Normal 68 3 53 34 9 1 0 56 15 6 
Glaucoma 
Without 
field 
loss 39 0 13 33 31 23 0 46 21 3 
With 
field 


Table 2.—Distribution of Plasma Cortisol (ug/ml) in the Study Population 


% Distribution of Plasma Cortisol 


1.1- 2.1- 3.1- 4.1- 
Total i 2.0 3.0 4.0 5.0 
Dexamethasone 
Normal 77 27 29 9 1 


Glaucoma 
Without field 


Classification 


loss 12 
With field loss 24 
Placebo 


6.1- 10.1- 12.1- 14.1- 
8.0 12.0 14.0 16.0 


Normal 18 16 


Glaucoma 
Without field 
loss 


With field loss 


8 Arch Ophthalmol/Vol 92, July 1974 


Cortisol Values at 
Various Percentiles 


raa 
25th 50th 75th 


1.0 2.0 2.9 


1.0 2.5 
1:4 


16.1- 
18.0 


>18.0 
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viously classified as high-pressure re- 
sponders to topical corticosteroid 
applications. Almost all of the pa- 
tients in this earlier study were nor- 
mal by the usual clinical criteria for 
determining glaucoma. This relation- 
shtp was confirmed by others in pa- 
tients without field loss using a 
different time dose administration 
of dexamethasone and plasma sam- 
pling.'* Our previous findings do not 
conflict with the results of the present 
study because of the different criteria 
used for selecting and classifying pa- 
tients. However, a contradiction does 
arise if there is a close identity be- 
tween primary open-angle glaucoma 
and a marked pressure response to 
topically administered corticosteroids 
as suggested by Becker.’ To date, this 
problem has not been resolved. 

In another study Schwartz and Le- 
vene? noted a poorer suppression of 
plasma cortisol after dexamethasone 
in glaucomatous patients than in nor- 
mals. This contradicts the present re- 
sults. One possible explanation is that 
in the previous study the plasma was 
sampled 24 hours after the dexa- 
methasone in comparison with the 
eight hours in the present study. 
There may be different phases in the 
response to orally taken dexametha- 
sone. 1 

The present study confirms our pre- 
vious finding? that plasma cortisol 
values without suppression increase 
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Table 3.—Age and Plasma Cortisol Levels in the Study Populations 


Classification 


Normal 
Median cortisol, 
ug/100 ml 


25th, 75th percentiles 
No. 


Glaucoma 
Median cortisol, 
ug/100 ml 


25th, 75th percentiles 
No. 


Normai 

Median cortisol, 
u.g/100 ml 

25th, 75th percentiles 
No. 

Glaucoma 
Median cortisol, 
19/100 ml 


25th, 75th percentiles 
No. 


significantly with age in glaucoma- 
tous patients but not in normals. The 
results are not identical in the two 
studies in that this relationship with 
age was only previously noted in pa- 
tients with field loss. In the present 
study all 50 glaucomatous patients 
were pooled since the 11 patients 
without field loss was too small a 
group. This different relationship 
with age makes it essential to match 
ages closely in any comparison be- 
tween the two groups. Glaucomatous 
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12.1 
8.5, 14.4 
36 


8.9 13.5 
5.5, 11.0 


1. 


Age, yr 


50-59 
Dexamethasone 


60-69 


2.2 1.3 
1.8, 2.9 0.8, 2.7 
31 15 


1.5 1.1 
0, 2.2 0, 2.7 
22 31 

Placebo 


12.5 10.9 
8.7, 16.4 7.8, 20.6 
23 6 


15.3 13.3 
9.5, 19 0 14.0, 18.0 10.0, 18.0 
15 16 12 





patients may show similar or even 
lower plasma cortisol values than nor- 
mals in a younger group but should 
show higher values in an older group. 
This trend is evident in Table 3. 
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The Ophthalmetron 


A Clinical Trial of Accuracy 


Richard P. Floyd, MD, George Garcia, MD, Boston 


The Safir Ophthalmetron was tested 
clinically at the Massachusetts Eye and 
Ear Infirmary. The refractive error of nor- 
mal eyes was determined by two separate 
retinoscopies, by subjective refraction, 
and by the Ophthalmetron. Results of 
each method were compared statistically. 

The Ophthalmetron proved to be accu- 
rate. The spherical equivalents, spherical 
power, and the axis showed insignificant 
differences between the various refractive 
methods. The Ophthalmetron read greater 
astigmatism than did the refractionists, 
but its clinical significance was doubted. 

Effectiveness of the machine was lim- 
ited by pupil size, patient cooperation, 
and technician accuracy. 


here was once a time when peo- 

ple selected their spectacles from 
a country store bin. They performed 
their own refractions by trial and 
error. Next, the oculist developed his 
art of refraction by employing trial 
lenses. Adjuncts like the Lancaster 
Dials, Jackson Cross Cylinders, and 
the retinoscope were introduced, and 
an objective approach to refraction 
was born. The next step in the evolu- 
tion of refraction was a logical one. It 
seemed inevitable that during this 
era of computer science a machine 
should be developed that would re- 
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fract automatically. The era of such 
“automatic refractors” is now upon 
us. Prototypes are being built and 
clinical trials are under way.' The 
Safir Ophthalmetron, the creation of 
Aran Safir, MD, New York, and the 
engineering development of Bausch 
and Lomb, is one such machine under- 
going clinical evaluation. This com- 
munication reports on the accuracy of 
the Ophthalmetron as tested in a 
clinic trial at the Massachusetts Eye 
and Ear Infirmary. 


The Instrument 


The Safir Ophthalmetron is an elec- 
tronie retinoscope. Its inner work- 
ings can be divided into three compo- 
nents: the alignment and fixation 
device, the retinoscope unit, and the 
photodetector recording device (Fig 
1). 

The alignment device aids in posi- 
tioning the viewing aperture in front 
of the patient's eye. Through the 
aperture the patient fixates on a tar- 
get. His accommodation is relaxed by 
a fogging lens and by a fixation tar- 
get selected to suggest a scene 
viewed from a great distance. A bi- 
pinhole ocular is used like a Scheiner 
disc to complete the setting of the 
machine just on the fogged side (plus 
direction) of the approximate far 
point of the unaccommodated eye. 

The retinoscope unit consists of an 
infrared plane of light directed into 
the pupil and rotated 180^ in three 
seconds. 

The photodetector and recording 
device searches out the focused point 


of the infrared beam, which repre- 
sents the focal point of the combined 
eye and Ophthalmetron optical sys- 
tem in one meridian. The detector 
then records each focal point over 
180° by a continuous line tracing on 
graph paper (Fig 2). 


Objective and Methods 


This study was designed to determine 
the accuracy of the Safir Ophthalmetron. 
The subjects were normal, cooperative pa- 
tients selected from the regular refraction 
clinic. A normal patient was one who had 
received a complete ophthalmic examina- 
tion and who had been declared free of dis- 
ease involving the media, macula, and ret- 
ina. A cooperative patient was one who 
could hold steady fixation and relax his 
power of accommodation. 

On each normal patient a preliminary 
retinoscopy and an Ophthalmetron deter- 
mination were performed by an experi- 
enced ophthalmic technician. A separate, 
second retinoscopy followed by a subjec- 
tive refraction was then performed by an 
ophthalmology resident. Glasses were pre- 
scribed when indicated as determined by 
the resident’s examination. At no time did 
the resident have access to the preliminary 
retinoscopy or Ophthalmetron finding. 

In younger patients requiring a cyclople- 
gic refraction, all measurements were done 
under cycloplegia (cyclopentolate hydro- 
chloride 1%). Since this was only a test of 
accuracy, patients were eliminated from 
the study who could not hold fixation and 
accommodation steady enough to get a re- 
produceable Ophthalmetron determina- 
tion. 


Statistical Procedures 


A number of statistical comparisons 
were made. Spherical equivalents, spheres, 
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Fig 1.—Ophthalmetron. (From Bausch and Lomb Safir Ophthalmetron, Operating Instruction Manual) 


Fig 2.—Sample tracing from Ophthalmetron (+ 1.00 —2.50 x 180). (From Bausch and Lomb Safir Ophthalmetron, Operating Instruc- 
tion Manual) 
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cylinders, and axis were compared using 
standard statistical paired technique and 
the Student t test. Table 1 summarizes all 
of the comparisons and lists the mean dif- 
ferences, standard deviations, degrees of 
freedom, and the probability value. The 
"mean retinoscopy," the average of the 
technician’s and resident's retinoscopies, 
was compared with the Ophthalmetron and 
the final subjective refraction and to the 
individual retinoscopies. In addition, the 
final subjective refraction was compared 
with the individual retinoscopies. 

Statistical treatment of the raw data 
was standardized by the following arbi- 
trary rules: (1) When the standard method 
found a stronger diopter power than the 
experimental method, the difference be- 
tween the two was called positive; when 
the standard method diopter power was 
weaker, the difference was called negative. 
(2) If the smallest difference between the 
standard axis and the experimental axis 

was a clockwise rotation, then the differ- 
. ence was called positive; and vice versa. (3) 
An eye that had cylinder in some but not 
all determinations had to be eliminated 
from the axis statistical analysis. For ex- 
ample, we found it impossible to average a 
15^ axis with a "no axis"; one could, how- 
ever, average a 15° axis with a zero (180°) 
axis. (4) Eyes that showed a myopic error 
by some determination and hyperopic er- 
ror by another were deleted from the anal- 
ysis because there was no way they could 
be consistently added and averaged. 


Results and Data 


The Safir Ophthalmetron was 
loaned by Bausch and Lomb to the 
Massachusetts Eye and Ear Infir- 
mary for a four-month period, Janu- 
ary to May 1972, and a clinical study 
was conducted to test the accuracy of 
the machine. 

One-hundred fifteen patients were 
tested, from whom 100 patients (187 
eyes) gave complete data and were 
included in the statistical analysis. 
Fifteen patients had to be eliminated 
because of inability to obtain valid 
or reliable data from the Ophthal- 
metron. Generally, these patients 
could not hold steady fixation nor 
maintain relaxed accommodation. 
The subjects ranged in age from 8 to 
72 years. The mean age was 27 years. 
There were 86 male eyes and 100 fe- 
male eyes. 

Space does not allow for printing of 
the results from all patients and their 
two retinoscopies, Ophthalmetron de- 
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Table 1.—Summary of Statistical Comparisons 
LAMP a ZEE T IO G eor pers c 


Comparison, Standard Mean 
vs Experimental Methods 
Mean retinoscopy (combined) 
vs Ophthalmetron 
Spherical equivalents* 
Axist 
Sphere* 
Cylinder* 
Final subjective refraction 
vs Ophthalmetron 
Spherical equivalents 


Axis 


Sphere 
Cylinder 


vs mean retinoscopy 
Spherical equivalents 


Axis 

Sphere 

Cylinder 
vs technician retinoscopy 
(first) 

Spherical equivalents 

Axis 
vs resident retinoscopy 
(second) 

Spherical equivalents 


Axis 


Difference 


SD 


. . 


Technician retinoscopy 
(first) vs Ophthalmetron 
Spherical equivalents 
Axis 
Resident retinoscopy (sec- 


ond) vs Ophthalmetron 
Spherical equivalents 


Axis 


* Diopters. 
t Degrees. 


termination, and subjective refrac- 
tion. Table 2, however, gives a sample 
of 22 eyes picked randomly from the 
study population. 


The Comparisons 


The first comparison (Table 1) was 
between the mean retinoscopy or 
assumed standard, and the Ophthal- 
metron or experimental method. 

The mean difference of spherical 
equivalents between the mean reti- 
noscopy and the Ophthalmetron was 
—0.07 diopter with a standard devia- 
tion of 0.69 D (P>.10), a statistically 
insignificant difference. The Ophthal- 
metron tended to "overpower" eyes 
by a small 0.07 D difference. 

The mean difference in axis be- 
tween the mean retinoscopy and the 
Ophthalmetron was four degrees 
(P>.10). The standard deviation was 
23°. Only 82 eyes were analyzed for 
axis because the remainder had cylin- 





der lacking in at least one determina- 
ation. 

The mean retinoscopy sphere and 
cylinder were compared with the 
Ophthalmetron sphere and cylinder 
determinations. The spherical mean 
difference was —0.06 D (P>.10). The 
cylinder mean difference was —0.15 D 
(P<.01). The disparity in cylinder 
power was statistically significant. 
The Ophthalmetron generally gave a 
higher cylinder power than the reti- 
noscopies. 

The second major comparison was 
between the subjective refraction and 
the Ophthalmetron. 

The mean difference of spherical 
equivalents was —0.06 D (P>.10). The 
axis mean difference was three de- 
grees (P>.10). The spherical power 
difference was —0.09 D (P>.10), and 
the cylinder power difference was 
—0.20 D (P<.01). In conclusion, only 
the cylinder power difference was sta- 
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tistically significant. Again the Oph- 
thalmetron measured the cylinder 
significantly larger than what the pa- 
tient subjectively chose. In 103 out of 
186 instances, the Ophthalmetron 
read a stronger cylinder power. The 
overpowering ranged from 0.25 to 
2.50 D. Fifty out of 186 times, the cyl- 
minder power was the same as the sub- 
jective; 33 times the Ophthalmetron 
read a weaker cylinder. 

The third major comparison was 
made between the final subjective re- 
fraction and the mean retinoscopy. 
This time the subjective refraction 
was considered the standard and the 
retinoscopy considered the experi- 
mental. The comparison was made to 
establish the validity of the retinos- 
copies. The mean difference for 
spherical equivalents between the 
subjective refraction and the com- 
bined retinoscopy was +0.01 D 
(P>.5) and 0.04 axis degrees (P7.5), 
no statistical significance. The spheri- 
eal difference was —0.02 D (P>.10), 
and the cylinder difference was —0.04 
D (P «.05). As did the Ophthalmetron, 
the retinoscopist "overpowered" the 
cylinder, but by a smaller amount. 

The technician retinoscopy and the 
resident retinoscopy were compared 
separately with the subjective refrac- 
tion. The  technician's spherical 
equivalent was -—0.03 D different 
from the subjective. The resident's 
was +0.02 D different. The technician 
and the resident were very close and, 
therefore, the mean retinoscopy was 
a valid means of comparison. 

So far the comparative analysis 
was based on how much the Ophthal- 
metron overpowered or underpow- 
ered the entire study population. This 
method does not expose machine bias 
that may shift all refractions to the 
plus side or minus side of the norm. 
To learn if the machine has a built in 
bias, the patients were separated into 
two groups: the myopes and hyper- 
opes. Table 3 shows the statistical 
comparisons between the mean reti- 
noscopy, Ophthalmetron, and the sub- 
jective refraction for these two 
groups. 

Table 3 indicates that the Ophthal- 
metron over minused the myope as 
compared with the mean retinoscopy 
(mean difference —0.16 D). For the 
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hyperope the Ophthalmetron under 
plussed (or over minused) the refrac- 
tion as compared with the mean reti- 
noscopy (mean difference +0.11). We 
conclude that there is a small minus 
shift for the machine. The reason for 
this was not clear, but it could indi- 
cate a small error in zeroing the in- 
strument or an influence of myopic 
instrument bias. 

Table 3 also shows the subjective 
refraction over minusing the myopes 
and under plussing the hyperopes as 
compared with the mean retinoscopy. 
It is interesting to see both the Oph- 
thalmetron and the subjective refrac- 
tion measuring a higher minus re- 
fraetive error. The comparisons in 
myopes showed a statistically signifi- 
cant difference. We believe, however, 
that a 0.16 and a 0.06 D difference 
would not be clinically significant. 


Comment 

Statistical analysis of the data 
comparing standard refractive tech- 
niques with the  Ophthalmetron 
showed the machine to be reasonably 
accurate both in the determination of 
the spherical power, spherical equiva- 
lents, and the axis. 

Comparing spherical equivalents, 
the Ophthalmetron came within 0.07 
D of the mean retinoscopy and the 
subjective refraction. This was a sta- 
tistically insignificant difference. 
With a standard deviation of +0.70 
D, however, it is apparent that the 
variation of the Ophthalmetron from 
the mean retinoscopy and the subjec- 
tive in individual subjects was occa- 
sionally of clinical significance. This 
variation was almost always greater 
than the variation found between the 
mean retinoscopy and the subjective 








Table 2.—Comparison Between Mean Retinoscopy and the Ophthalmetron 


Eye Age, yr/ Technician Resident Subjective 

No. Sex Retinoscopy Ophthalmetron Retinoscopy Refraction 

032 16/M —100—025090 —150—050080 —100—050090 —100—050090 
033 16/M —125—050080 —150—050100 —125—025090 —125—025090 
034 19/F +0250000000 +075—050050 +0500000000 +0500000000 
035 19/F 00000000000 +050—050180 +050—025180 +050—025180 
036 15/F —1000000000 —1500000000 —1000000000 —1000000000 
037 15/F 00000000000 00000000000 00000000000 00000000000 
038 33/F +025—075180 +050—100010 0000—050180 0000—075180 
039 33/F +050—075180 +025—125170 0000—050180 0000—075180 
040 24/F +025—050180 00000000000 0000+-075090 00000000000 
041 24/F —075—050180 —150—050030 —100+050090 —1250000000 
042 14/M 0000— 100180 +100—075180 +025—075180 0000—075180 
043 14/M —200—050180 —150—100180 —200—050180 —200—050180 
044 25/F —400—175180 —450—075160 —450—075160 —525—050135 
045 25/F —500—050015 —375—125010 —375—125010 —550— 025180 
046 25/M — 2000000000 —125—025110 —2250000000 —2250000000 
047 25/M —1750000000 —150—100070 —1750000000 — 2000000000 
048 25/M —550—025180 —550—125030 —550—050180 —600—075015 
049 25/M —575—050180 —625—075040 —600—050180 —625—100180 
050 25/M —425—075125 —500—050160 —5000000000 —5250000000 
051 25/M —350—125140 —350—150160 —400—075165 —400—050160 
052 20/M 7-025—275165 +125—225175 +075—200170 +100—200165 
053 20/M —025—275015 —050—200100 0000— 250010 000—275010 











Table 3.— Comparison of Spherical Equivalents in Myopes and Hyperopes 


Mean dif- 
ference 


SD 
df 
P 


Mean Retinoscopy 
vs Ophthalmetron 


Myopes 


—0.16 
0.69 
109 
<.02 


Hyperopes 


+0.11 
0.69 
56 
>.2 


Mean Retinoscopy 
vs Subjective 


Myopes 


—0.06 
0.28 

110 

<.02 


Hyperopes 


+0.09 
0.41 
61 
. 
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(Table 1, "Final subjective refraction 
vs mean retinoscopy”). 

The spherical equivalents for mean 
retinoscopy came closer to the subjec- 
tive refraction than did the Ophthal- 
metron. Recall that the subjective 
was refined directly from the resi- 
dent’s retinoscopy. This may have 
introduced some bias into the final 
subjective refraction. If the Oph- 
thalmetron’s reading had been re- 
fined to a subjective refraction, then 
the bias might have been weighted 
in the opposite direction. This study 
was not set up to test the patient’s ac- 
ceptance of the Ophthalmetron’s de- 
termination but rather to compare 
the machine’s data with that obtained 
by the established methods of refrac- 
tion. 

In determining axis the Ophthal- 
metron came within four degrees of 
the mean retinoscopy and within 
three degrees of the subjective re- 
fraction. None of these differences 
was statistically significant, but the 
standard deviation was again rather 
large. 

In determining spheres, the Oph- 
thalmetron came within 0.06 D of the 
mean retinoscopy and within 0.09 D 
of the final subjective refraction. The 
mean retinoscopy sphere was closer to 
the subjective refraction but by an in- 
significant amount. 

In determining cylinder power, the 
Ophthalmetron came within 0.15 D of 
the mean retinoscopy and within 0.20 
D of the subjective refraction. This 
was a statistically significant differ- 
-ence (P«.01). The Ophthalmetron, on 
the average, gave stronger cylinder 
power than did the standard methods. 
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The mean retinoscopy cylinder came 
within 0.04 D of the subjective. The 
standard deviation was small (0.27 D) 
and by statistical analysis this was 
also significantly different (P<.05), 
although, it was our belief that pa- 
tients would generally tolerate a 0.25 
D stronger cylinder without symp- 
toms. A common rule of refraction is 
to minimize cylinder in the final sub- 
jective refraction to insure better pa- 
tient tolerance of the new spectacles. 
This conservatism may be the reason 
why the subjective cylinder was 
smaller than the retinoscopy. 

Breaking the data up into myopes 
and hyperopes revealed the Ophthal- 
metron tending to over minus the 
myopes and hyperopes by a small 
amount (0.16 D or less). It was inter- 
esting that the subjective refraction 
also chose a stronger minus correction 
than the retinoscopy. 

We found the Ophthalmetron easy 
to work with and it gave good service. 
Three breakdowns occurred: one was 
fixed by a resident and two by a 
Bausch arid Lomb service man. 

We found young children (under 8 
years), nervous people, easily dis- 
tracted people, and below average in- 
tellect people difficult to test on the 
machine. Generally, they could not sit 
still for the alignment or could not fix 
on the target for the three-second de- 
termination. High myopes were diffi- 
cult to test because sight of the 
target was lost when the bi-pinhole 
was removed. Additional adjustments 
were required to reestablish fixation. 
Most eyes could be tested, but two 
runs per eye were frequently needed 
to eliminate the fixation and accom- 


modation artifacts. 

The time required to obtain a com- 
plete Ophthalmetron reading on two 
normal eyes varied greatly (three to 
ten minutes). The greatest variations 
occurred in patient instruction and 
positioning. Once the eye was aligned 
and fixed with accommodation re- 
laxed, the machine determinations 
and graph interpretation took little 
time. 

The operational principles of the 
machine and the instructions included 
with the manual were simple and 
easy to follow. We still found, how- 
ever, transposition errors made by 
the technician. A careless inter- 
pretation of an axis, for example, 
would result in a cylinder axis 90^ off. 
The reliability of the Ophthalmetron 
was directly related to the operator's 
alertness, motivation, and compul- 
siveness. Repeated supervision was 
needed to eliminate clerical mistakes. 

We agreed with Bausch and Lomb 
that a 3 mm or larger pupil was 
needed for the Ophthalmetron to 
work effectively. 


Joseph Abbt, ophthalmic technician, per- 
formed the majority of the Ophthalmetron de- 
terminations and technician retinoscopies. 

Computer assistance was provided by Ray- 
mond K. Neff, Health Sciences Computing Facil- 
ity, Harvard School of Public Health. 
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Bulbar-Pressure Tests 


Comparison of Data Obtained With Anterior, Lateral, 
and Posterior Compression of the Eyeball 


Arkady P. Nesterov, MD, Elmira R. Davlekamova, Kazan, USSR 


Three bulbar-pressure techniques with 
anterior, lateral, and posterior compres- 
sion of the eye with the force of 50 gm for 
three minutes were compared. Pressure 
and volume decrements calculated from 
the initial and final tonometric readings 
served as outflow indices. In 167 eyes of 
133 normal and glaucomatous patients, 
the outflow indices were measured with 
two or three techniques. Both in normal 
eyes and in those with open-angle glau- 


T routine practice various com- 
pression tests are used to deter- 
mine the aqueous outflow facility. 
Each test is based on squeezing out 
some intraocular fluid from the globe 
during compression of the eye. The 
force of the external pressure is usu- 
ally taken into account when facility 
indices are calculated. However, little 
attention has been paid to the posi- 
tion of an applied force on the globe. 
In this respect the bulbar-pressure 
tests may be subdivided into three 
groups: Tests with (1) anterior, (2) 
lateral, and (3) posterior compression 
of the eye. 
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coma, the mean value of the volume dec- 
rement after the anterior compression test 
was as much as 1.4 to 1.5 times greater 
than after the lateral compression test 
and 2.4 to 3.0 times greater than after the 
posterior compression technique. In most 
eyes with angle-closure glaucoma an in- 
crease in the intraocular pressure and the 
volume of the eyeball occurred after the 
posterior bulbar-pressure test. 


The first group includes tonography 
as well as the bulbar-pressure tech- 
niques in which the load is applied to 
the cornea or to the limbal area.'^ 
Lateral compression of the globe is 
used in the techniques developed by 
Vurgaft, Blaxter,’ and Nesterov et 
al; the external force is applied to 
only one side of the globe behind the 
iris-lens diaphragm. In 1971 the pos- 
terior annular compression technique 
was described. According to this 
technique the load is applied circum- 
ferentially behind the iris-lens dia- 
phragm. 

Experiments with perfusion of iso- 
lated eyes showed that artificial alter- 
ation of the position of the iris-lens 
diaphragm substantially affected the 
facility of the outflow of perfusion 
liquid from the eye.'^* The following 
explanation of this effect seems rea- 
sonable: The backward movement of 


the iris-lens diaphragm is trans- 
mitted to the trabeculae.'* This causes 
the widening of both the intratra- 
becular spaces and of the canal of 
Schlemm. 

Compression of the globe by exter- 
nal force also causes changes in the 
depth of the anterior chamber, espe- 
cially in its peripheral part. This ef- 
fect is clearly seen with gonioscopy. 
Anterior compression of the eye 
causes widening of the anterior 
chamber angle. During the posterior 
annular compression test the angle of 
the anterior chamber is narrowed, 
and in some predisposed eyes angle 
closure occurs." 

Thus, there is ample reason to sup- 
pose that the result of the bulbar- 
pressure tests depends, to a certain 
extent, on the position of an applied 
foree on the globe. The purpose of 
the present study is to verify this 
assumption. 


Material and Methods 


Three groups of patients were studied. 
The first group included 50 normal eyes of 
39 persons aged 53 to 85 years (mean 56 
years) The second group consisted of 69 
eyes of 47 patients with open-angle glau- 
coma; ages ranged from 35 to 82 years 
(mean 65 years). Forty-eight eyes of 47 pa- 
tients with angle-closure glaucoma, ages 
34 to 80 years (mean 60 years), formed the 
third group. 
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Three bulbar-pressure techniques with 
(1) anterior, (2) lateral, and (3) posterior 
compression of the globe were used. In 
each eye the outflow indices were mea- 
sured with two or three techniques on two 
or three successive days, always at the 
same time of day. 

The procedure for the anterior bulbar- 
pressure test is as follows: After the pa- 
tient has received epibulbar anesthesia 
with 0.25% tetracaine (dicain, USSR) solu- 
tion, the Maclakov applanation tonometry 
with an instrument weighing 10 gm is per- 
formed. Two or three measurements are 
taken to reduce the possibility of error. 
Then the globe is compressed with a Bail- 
liart ophthalmodynamometer for three 
minutes with the force of 50 gm. The tip of 
the ophthalmodynamometer is applied to 
the cornea previously covered with a thin 
cotton layer moistened with saline solution 
to prevent damage to the corneal epithe- 
lium. Then the Maclakov tonometry is per- 
formed again. 

The procedure for the lateral bulbar- 
pressure test is similar to that of the ante- 
rior technique. However, the tip of the 
Bailliart ophthalmodynamometer is ap- 
plied to the upper eyelid just under the or- 
bital margin. Earlier it was found that 
compression of the globe through the 
sclera and through the eyelid gave similar 
results.’ 

The posterior bulbar-pressure test is 
based on the circumferential compression of 
the eyeball by an annular compressor.” The 
cylindrical compressor, with an inner 
diameter of 16 mm and outer diameter of 
17 mm, weighs 50 gm. It has two breaks in 
the bottom, each 5 mm long, to reduce un- 
favorable influence of the compression on 
the circulation in the conjunctival and 
episcleral blood vessels. After the Mac- 
lakov tonometry, the annular compressor 
is placed on the eye. Due to the large inner 
diameter of the compressor, the outflow 
channels are not subjected to compression 
and the load is applied to the globe behind 
the iris-lens diaphragm. The compression 
of the eyeball lasts for three minutes; then 
tonometry is repeated. 

The changes in pressure (AP) and vol- 
ume (AV) are calculated from the tonomet- 
ric readings obtained prior to and after 
compression of the eye. Calibration tables 
for the Maclakov tonometer, which have 
been adopted by the Board of the All- 
Union Society of Ophthalmologists, were 
used.*™ It should be emphasized that the 
AV value as compared to the AP value pro- 
vides more adequate information on the 
aqueous outflow facility." 


Results 


Results obtained in normal eyes are 
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No. of 
Technique Eyes 


Anterior 50 
Lateral 41 
Posterior 












Table 1.—Results of Bulbar-Pressure Tests in Normal Eyes* 


Intraocular 
Pressure, mm Hgt 


14.4 = 3.62 
14.7 £3.15 
15.8 — 3.27 

















AV, 
















cu mmt 
—7:95 = 3.30 —20.01 + 6.45 
—6.56 + 2.46 —14.03 = 5.00 
—4.80 = 1.65 —~8:45 2:314 





* Values are mean + SD. Differences between the mean values of AP as well as AV are 


significant (P <.05) in all three groups. 


t AP, change in Intraocular pressure; AV, change in ocular volume. 





No. of 
Technique Eyes 


Anterior 69 
Lateral 48 
Posterior 










Table 2.—Results of Bulbar-Pressure Tests in Eyes With Open-Angle Glaucoma* 


————————— M M UM 
Intraocular 


Pressure, mm Hgt 
28.02- 8.04 
29.6 = 10.09 
27.4=. 9.70 



















AP, AV, 
mm Hgt cu mmt 
=651'=:3.55 —§.54:= 3:82 
—4.54 35 3.50 —4.43 = 1.42 








—2.17 = 1.71 —2.25 = 1.56 





* Values are mean + SD. Differences between the mean values of ^P as well as AV are 


significant (P <.01). 


t AP, change in Intraocular pressure; AV, change in ocular volume. 













Posterior 


Table 3.— Results of Bulbar-Pressure Tests in Eyes With Angle-Closure Glaucoma* 


No. of Intraocular 

Technique Eyes Pressure, mm Hgt 
Anterior 48 29.5 = 14.43 
Lateral 39 30.8 = 12.90 





31.4 — 14.04 













AP, AV, 
mm Hgt cu mmt 
—8.00 — 4.13 —8.90 + 5.10 
—6.03 == 3:42 —6.02 + 4.12 





+1.64 = 2.69 +1.64 = 2.19 





*Values are mean + SD. Differences between the mean values of AP as well as AV are 


significant (P <.01) in all three groups. 


t AP, change in Intraocular pressure; AV, change in ocular volume. 


summarized in Table 1. In each case 
the greatest values of both AP and 
AV were obtained with the anterior 
bulbar-pressure test, and the smallest 
values with the posterior technique. 
The mean AV value after anterior 
compression of the globe was 20.01 cu 
mm, as compared to 14.03 cu mm af- 
ter the lateral compression technique 
and to 8.45 cu mm after the posterior 
annular compression test. These dif- 
ferences are statistically significant 
(P<.001). 

In the eyes with open-angle glau- 
coma the AV values were much lower 
than in normal eyes (Table 2). Aver- 
age values of this index were 6.54 cu 
mm after the anterior compression 
test, to 4.43 cu mm after the lateral 
technique, and only to 2.25 cu mm af- 
ter the posterior annular compression 
test. These differences are significant 
(P< .01). 

An analogous trend was found in 
the eyes with angle-closure glaucoma 
(Table 3). The mean value of AV ob- 
tained with the anterior bulbar-pres- 


sure test was 8.90 cu mm, as com- 
pared to 6.02 cu mm with the lateral 
bulbar-pressure technique (P<.01). It 
is of interest that in 13 of 48 eyes the 
intraocular pressure and the ocular 
volume remained unchanged after 
posterior annular compression of the 
globe for three minutes, and in the 
other 27 eyes both indices were al- 
ways greater. The average increase 
in volume in patients with angle-clo- 
sure glaucoma was 1.64 cu mm. This 
value is statistically significant 
(P< .003). 


Comment 


It is clear from our data that the re- 
sults of bulbar-pressure tests depend 
on the position of the applied force on 
the globe as regards the iris-lens dia- 
phragm. Both in normal eyes and in 
eyes with open-angle glaucoma the 
mean value of the volume decrement 
after the anterior compression test 
was as much as 1.4 to 1.5 times 
greater than after the lateral com- 
pression test and 2.4 to 3.0 times 
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greater than after the posterior an- 
nular compression technique. 

In eyes with angle-closure glau- 
coma the difference between the an- 
terior and the posterior techniques 
was especially great. Actually, in 
most eyes with this type of glaucoma 
an increase in the intraocular pres- 
sure and volume in the eyeball oc- 
curred after posterior compression 
for three minutes. 

These differences can be caused ei- 
ther by variations in the pressure rise 
under the influence of anterior, lat- 
eral, and posterior compression of the 
globe or by the direct action of the 
applied force on the aqueous outflow 
facility. 

The former factor seems negligible. 
It has been demonstrated that all 
three compression techniques gave a 
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similar increment in intraocular pres- 
sure, the difference not exceeding 4 
mm Hg.*? On the other hand, the AV 
values were found to be constant pro- 
vided the external pressure applied to 
the eyeball was within the range of 
30 to 70 gm.* 

Thus, one may draw the conclusion 
that the aqueous outflow facility ex- 
periences change during various bul- 
bar-pressure tests, and that these al- 
terations depend, at least partially, 
on the position of the applied force. 

While the anterior pressure is ap- 
plied to the eye, the aqueous humor is 
forced out into the peripheral part of 
the anterior chamber. The movement 
of the aqueous humor leads to the 
backward displacement of the iris 
root and the trabecular meshwork. As 
a result of this, both the trabecular 
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holes and the canal of Schlemm widen 
and the resistance of the aqueous out- 
flow decreases. 

On the other hand, the posterior an- 
nular technique involves anterior dis- 
placement of the iris root and relaxa- 
tion of the trabecular meshwork. This 
seems to be the cause of the rise in 
aqueous outflow resistance. Lateral 
compression of the globe also involves 
anterior displacement of the iris root 
but in only one segment of the eye. 

The eyes in which there is a great 
difference in results obtained with the 
help of the anterior and posterior 
techniques are assumed to be pre- 
disposed to blockage either in the an- 
terior chamber angle or in the canal 
of Schlemm. Further study is neces- 
sary to confirm this assumption. 
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Ultrastructural Study 
of Argyrosis of the Cornea 


and Conjunctiva 


Calvin Hanna, PhD; Frederick T. Fraunfelder, MD; 


Juan Sanchez, MD, Little Rock, Ark 


Electron-microscopical examinations 
were made of the conjunctiva and cornea 
of ocular argyrosis. The minute silver de- 
posits were located intracellularly in the 
connective tissue of the conjunctiva and 
extracellularly in Descemet membrane of 
the cornea. The level of distribution of the 
silver grains in Descemet membrane sug- 
gests the time of onset and duration of ex- 
posure to silver salts. 


pioneer topical instillation of 
ocular silver-protein solutions 
was a popular treatment for various 
ocular problems. This frequently 
caused discoloration of the conjunc- 
tiva and occasionally the cornea and 
lacrimal sac. The conjunctival depos- 
its under light-microscopical observa- 
tion are reported to be extracellular 
silver deposits in the submucosa!” 
and in the cornea at the level of Des- 
cemet membrane.’ 

This article outlines the first, to our 
knowledge, ultrastructural details of 
argyrosis of the conjunctiva and 
cornea. The silver deposits in the con- 
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junctiva were found to be intracellu- 
lar, while the corneal deposits were 
extracellular and limited to Descemet 
membrane. 


Report of Cases 


Case 1.—An 8l-year-old white male 
pharmacist had applied 10% mild silver 
protein (Argyrol), one to two drops daily 
OU, since he was 25 years old. He contin- 
ued this medication daily for 15 years and 
only occasionally for another 35 years for 
treatment of chronic conjunctivitis. Visual 
acuity was counting fingers at 3 feet OD 
and 20/200 OS. The bulbar and palpebral 
conjunctiva were slate gray (Fig 1, upper 
left and upper right), with the nasal por- 
tions nearly black. Biomicroscopically, fine 
blue-gray deposits were evident in the vi- 
cinity of Descemet membrane OU, being 
most dense inferiorly. Bilateral Fuchs 
corneal dystrophy with edema and senile 
cataracts were the primary causes of his 
poor visual acuity. A combined penetrating 
keratoplasty and cataract extraction was 
performed on the right eye without compli- 
cation. One year postoperatively, visual 
acuity was 20/40—. 

CASE 2.—In an otherwise normal ocular 
examination, a 50-year-old white woman 
had bilateral severe conjunctival argyrosis 
from chronic instillation of 10% mild silver 
protein. Conjunctival tissue for electron- 
microscopical examination was obtained 
with pterygium removal. 

Case 3.—For many years a 70-year-old 
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Fig 1.—Ocular argyrosis. Upper left, case 1, OD, slate gray bul- 
bar and palpebral conjunctiva secondary to argyrosis. Upper 
right, case 1, OS, conjunctiva argyrosis at high magnification 
showing patchy pattern of submucosal silver deposits ( x 50). 


Lower left, case 3, OS, extensive staining of lacrimal sac second- 


white man had been using mild silver pro- 
tein topically OU. He had extensive silver 
staining of both conjunctiva and lacrimal 
sacs (Fig 1, lower left). 

CASE 4.—A 66-year-old white man, with 
visual acuity of 20/20 OU for a minimum 
of two months, had used mild silver protein 
drops bilaterally for a number of years for 
ocular irritation secondary to having oil 
splashed on his face. He denies history of 
occupational contact with silver or other 
heavy metals. Dense conjunctival argy- 
rosis as well as typical argyrosis of Desce- 
met membrane is present OU. The corneal 
deposits are most dense inferiorly (Fig 1, 
lower center and lower right). 

The corneal button from case 1 and con- 
junctival biopsy specimen from cases 1 and 
2 were immediately fixed in 4% formalde- 
hyde, and the tissue embedded in epoxy- 


Arch Ophthalmol/Vol 92, July 1974 


resin plastic. Thick sections were stained 
with 0.01% toluidine blue O, and thin sec- 
tions were stained with lead citrate and 
uranyl acetate.‘ 


Results 


Biomicroscopy.—The bulbar and pal- 
pebral conjunctiva were slate gray 
with the nasal portion being nearly 
black in cases 1, 2, and 3 (Fig 1, upper 
left). Slate gray conjunctiva at higher 
magnifications appears as streaks of 
black spicules (Fig 1, upper right). In 
a light-skinned patient, the black 
staining of the lacrimal duct was 
readily visible (Fig 1, lower left). In 
the area of Descemet membrane 
(cases 1 and 4), under spectral reflex- 





ary to topical ocular silver therapy. Lower center, case 4, OD, ar- 
gyrosis of cornea limited to Descemet membrane ( x 20). Lower 
right, case 4, OD, on higher magnification, granular pattern of 
corneal argyrosis is better visualized ( x 50). 


ion a variety of colors may be seen in- 
cluding brown, slate gray, and pale 
blue. This granular appearance is 
most evident at high magnification in 
the inferior peripheral cornea (Fig 1, 
lower center and lower right). 
Ultrastructural Studies.—Conjuncti- 
val biopsy specimens from cases 1 and 
2 were studied with the electron mi- 
croscope. Black granules were located 
only in the connective tissue cells of 
the submucosa (Fig 2). In some areas 
they seemed free in the extracellular 
spaces, but high magnification re- 
vealed each granule to be surrounded 
by cellular cytoplasm (Fig 3). The 
black bodies contained smooth edges, 
although some appeared to have a 
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Fig 2.—Electron micrograph (case 2) of conjunctival connective tissue cells (C) con- 
tain black silver grains located within each cell ( x 10,000). 





& 


Fig 4.—Silver grains (case 2 conjunctiva) appear to have crystal structure although 
this is obscured by surrounding cytoplasm ( x 6,000). 


crystalline structure (Fig 4). These 
bodies were electron dense even in 
the absence of the lead and uranium 
tissue stain (Fig 5). Occasionally, they 
were in cells that appeared to be non- 
viable (Fig 6), while others were in 
the cytoplasm of normal cells (Fig 7). 
The basal epithelial cells of the con- 
junctiva did not contain these black 
deposits. 

The only black deposits in the 
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cornea were located in Descemet 
membrane. In case 1, they were lay- 
ered in mid-depth of the membrane 
(Fig 8 and 9). These deposits were of 
a somewhat smaller size in central 
compared with peripheral cornea. The 
black deposits in Descemet mem- 
brane appear as a very faint brown 
line located in the anterior half of 
Descemet membrane, under light-mi- 
croscopical observations of the un- 
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Fig 3.—Silver grains (case 1) appear to 
be associated with conjunctival collagen 
fibrils (F), but on higher magnification 
each are within cellular cytoplasm (arrow) 
( x 10,000). 


Fig 5.—Silver grains (case 2 conjunc- 
tiva) located in intracellular connective tis- 
sue are electron-opaque in absence of 
cellular stain ( x 50,000). 


stained cornea. This color was re- 
moved from thin sections by soaking 
for two days in 2% aqueous sodium 
cyanide, indicating that the deposits 
were silver. 


Comment 


Human generalized argyrosis, once 
commonplace, is rare because of de- 
creased medical use of silver com- 
pounds and occupational practices of 
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Fig 6.—Certain silver grains (case 2 con- 
junctiva) are present in large clumps (ar- 
row) in a few cells. Fine black dots scat- 
tered in the cytoplasm are ribosomes 
(X 15,000). 


Fig 8.—All silver grains found in cornea 
(case 1) were located in Descemet mem- 
brane. They are small, generally spherical, 
and located in anterior portion of Desce- 
met membrane. Corneal stroma (ST) is 





Arch Ophthalmol/Vol 92, July 1974 





Fig 7.—In a few sections, silver grains (case 1 conjunctiva) were located near nucleus 
(N) of cell (arrow). Small black dots in the cytoplasm are ribosomes ( x 18,000). 


preventive medicine. However, silver- 
containing eye drops are still used by 
some older medical practitioners, and 
it is not an infrequent finding in our 
practice. While most cases of ocular 
argyrosis occur from topical appli- 
cation of silver-proteinate solutions, 
it may also occur in persons whose oc- 
cupations require contact with silver, 
such as silversmiths, engravers,’ pol- 
ishers, photographers, photochemical 
workers, and artificial pearl manufac- 
turers.’ Argyrosis can occur by topical 
contact, by oral ingestion, and even 
through lung absorption of silver 
compounds. From the ophthalmic 
viewpoint, conjunctival, corneal, lac- 
rimal, and lenticular deposits have 
been described.*? 

Ocular argyrosis, although a cosmet- 
ic problem, does not cause decrease 
in vision. The amount of retained tis- 
sue silver is usually directly pro- 
portional to the length of time the pa- 
tient has been exposed to silver- 
protein. Conjunctival deposits are 
usually densest inferiorly and infe- 
riorly nasally where the tear pool is 
greatest. Corneal deposits are densest 
inferiorly peripherally probably for 
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the same reason,’ but have been seen 
densest centrally.’ It is important to 
be aware that corneal deposits may 
occur with minimal or clinically non- 
identifiable conjunctival deposits.* 


Fig 9.—Silver grains (case 1 peripheral 
cornea) are located in linear band near 
midplane of Descemet membrane with 
some grains scattered anteriorly ( x 7,000). 
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The corneal deposits, while character- 
istic, are not pathognomonic for silver 
since it may also be caused by heavy 
metals such as gold, platinum, copper, 
or mercury.’ 

Characteristically, with diffuse 
lighting the irregular silver deposits 
in Descemet membrane have a dirty- 
gray appearance like gray onion-skin 
paper. However, with slit-lamp biomi- 
croscopy, various colors, especially 
blue, green, gold, and silver hues, may 
be reflected from its surface. 

Electron-microscopical observa- 
tions of the conjunctival silver depos- 
its in this study were always intra- 
cellular, and no deposits were seen in 
the epithelium. This is contrary to 
previous articles in which the light 
microscope was used, where the de- 
posits appear to be extracellular?’ 
and are also present in epithelial 
cells.” The silver grains in conjuncti- 
val connective tissue cells are small 
compared to the size of the cell and no 
cellular reaction was apparent. In ad- 
dition, no corneal reaction was evi- 
dent from silver deposits in Descemet 
membrane. 

The argyrosis band pattern of sil- 
ver deposits in Descemet membrane 
in case 1 may suggest that silver con- 
tact was heaviest during a particular 
time span. The silver deposits may be 
in the outline of endothelial cells (Fig 
1, lower right) and are in a heavy 
band starting just posterior to the 
midplane of Descemet membrane. 
These silver granules are diffuse just 
anterior to this heavy band, as repre- 
sented graphically in Fig 10. Freyler? 
reported a similar pattern of silver 
deposits in Descemet membrane of an 
engraver after 25 years' exposure to 
silver. Possibly, the silver was ini- 
tially in the endothelial cells or the 
posterior area of Descemet mem- 
brane. As Descemet membrane is 
continuously being formed from the 
endothelium cells, the silver grains 
may have been intracellular as in the 
conjunctiva and then excreted with 
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Fig 10.—Schematic electron-micrographic representation of pattern of silver deposits 


in Descemet membrane (endothelium not shown) in case 1, showing stroma (S), Desce- 
met membrane (D), and primary area of silver deposits (A). 


newly formed Descemet tissue. The 
use of silver as a marker to study the 
rate of formation of Descemet mem- 
brane is a possibility. This marker has 
been used to study the rate of forma- 
tion of the glomerular basement 
membrane of the kidney. 


Edward Maumenee, MD, of the Wilmer Insti- 
tute, Johns Hopkins School of Medicine, Balti- 
more, provided information on case 3. 

This investigation was supported in part by 
research grants EY-00239, EY-00270, and EY- 
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Meningiomas of the 


Tuberculum Sellae 


and Planum Sphenoidale 


A Review of 83 Cases 


James E. Finn, MD, Lester A. Mount, MD, New York 


A delay in the diagnosis of menin- 
giomas of the tuberculum sellae and pla- 
num sphenoidale can lead to poor surgi- 
cal results in terms of visual prognosis, 
morbidity, and mortality. A series of 83 
consecutive patients operated on for 
these lesions at the Neurological Institute 
of New York was reviewed. In only five 
cases was the diagnosis made within 
three months of the onset of symptoms, 
and in 54 cases symptoms were present 
for one year or longer. Visual acuity im- 
proved postoperatively in 38 patients 
(5896), worsened in 8 (1296) and re- 
mained unchanged in 19 (29%). In 33 pa- 
tients, total removal was not possible be- 
cause of the extent of the tumor. It is 
hoped that a greater awareness of the 
symptoms of these lesions will lead to 
earlier diagnosis and earlier surgical ther- 
apy and, hence, better results. 


he early diagnosis and treatment 

of meningiomas of the tubercu- 
lum sellae and planum sphenoidale 
continues to be a serious challenge, as 
many of these lesions are still unrec- 
ognized after the symptoms have 
been present for more than a year 
and after the patient has consulted 
several physicians, including oph- 
thalmologists. Cushing and Eisen- 
hardt, in the first volume of the 
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Archives of Ophthalmology, called 
attention to the syndrome produced 
by these lesions and noted that the 
tendency was toward a bitemporal 
hemianopsia but that the fields were 
often asymmetric and one eye was 
often blind. They noted that the sella 
turcica was not enlarged. 

In 1937, Hagedoorn’ reported that 
the syndrome may appear in preg- 
nancy, followed by a remission after 
delivery, and this has been noted sub- 
sequently by others. Joy* points out 
that, even in nonpregnant patients, 
the syndrome may resemble retrobul- 
bar neuritis. The fact that scotom- 
atous visual field defects occur with 
meningiomas involving the optic 
nerves has long been known.*-® 

Francis Grant, in a series of ar- 
ticles,"? stressed the importance of 
recognition of tuberculum meningi- 
omas. On the basis of his series, he 
considered the symptoms monotonous- 
ly uniform, consisting of loss of visual 
acuity in one eye, slowly developing 
blindness in that eye, then decreasing 
acuity in the temporal field of the 
other. He did, however, make the 
point that the onset could be rapid, 
and the course could fluctuate. Jane 
and MceKissock' reviewed 50 cases 
and emphasized the importance of op- 
erating on tumors when they are 
small, noting that the mortality asso- 
ciated with lesions under 3 cm in 
diameter was zero while tumors 


larger than 3 cm carried a mortality 
of 42%. An excellent summary of the 
visual presentation is provided by 
Huber." Knight et al have recently 
emphasized the syndrome of slowly 
progressive dimming of vision with 
near normal acuity, poor color percep- 
tion, an afferent pupillary light defect 
as demonstrated by the swinging 
flashlight test (Marcus Gunn sign), 
and normal optic discs as being char- 
acteristic of very early lesions. 

In order to gain a better under- 
standing of the clinical syndrome of 
meningioma of the tuberculum sellae 
and planum sphenoidale and to ana- 
lyze statements made in the litera- 
ture, we have reviewed the case his- 
tories of 83 consecutive patients 
operated on at the Neurological Insti- 
tute of New York between 1940 and 
1972. The series consists of both ward 
and private patients, and the sur- 
geons included members of the at- 
tending and resident staff. 


Results 


Sex, Age, Race Incidence:—There 
were 63 women and 20 men. Female 
subjects predominated in all age 
groups except the 60s, where the ratio 
was reversed (nine men, five women). 
The youngest patient was 20, the old- 
est, 73. Average age was 48.5. There 
were 80 white patients, 3 blacks, and 
no orientals. 

Chief Complaints.—The majority of 
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patients (63/83 or 76%) complained of 
visual loss alone. None had headache 
alone. Six patients complained of 
both visual loss and headache without 
other symptoms. Other complaints 
were as follows: decreased vision, 
headache, and mental change, 1; de- 
creased vision, headache, mental 
change, and convulsion, 1; decreased 
vision, headache, and decreased li- 
bido, 1; decreased vision, headache, 
and dizziness, 1; decreased vision 
amenorrhea, polyuria, and polydipsia, 
1; decreased vision and convulsion, 2; 
decreased vision and lethargy, 1; con- 
vulsion, 3; headache and fainting 
spell, 1; dizzy spells, 1; and mental de- 
terioration,1. 

Headache.—Forty-five patients 
(54%) had headache. The pain oc- 
curred in many locations and was of 
poor localizing value. In one of these, 
the headache was probably related to 
a concurrent glioblastoma. Twelve 
patients (14%) had eye pain, and in 
seven patients this was unilateral. In 
all of these subjects vision was de- 
creased in the painful eye. In eight 
patients the eye pain began concomi- 
tant with the visual loss. In two, pain 
began before visual loss at an inter- 
val of five months in one patient and 
“years” in another. In two, the eye 
pain began following visual loss. 

Visual Symptoms.—All but three 
patients had visual symptoms, and 
these three presented with seizures. 
Of these, two had normal visual acu- 
ity and fields, and one had impaired 
acuity bilaterally and a questionable 
left temporal field cut. The types of 
primary complaints were numerous. 
In 74 patients (92.5%), decreased acu- 
ity was the prime complaint. Sixteen 
patients complained that they noted a 
temporal visual field defect. Other vi- 
sual symptoms were described as fol- 
lows: dimness, 3; veil, 2; sudden blind- 
ness noted incidentally on covering 
other eye, 2; dark vision, 2; blind spot, 
2; visual hallucinations, 2; haziness, 2; 
flashing lights, 2; photophobia, 2; di- 
plopia, 2 (one had papilledema); cen- 
tral details lost, 1; shadow, 1; halo, 1; 
film, 1; difficulty focusing, 1; de- 
creased color vision, 1; and paisley 
curtain over eye, 1. 

ONSET AND COURSE OF VISUAL SYMP- 
TOMS.—Forty-six patients showed a 
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gradual onset of visual loss with a 
progressive course. Eight patients 
suddenly became aware of visual loss 
which then progressed. In three sub- 
jects, the onset was unknown but the 
subsequent course was progressive, 
and in twelve the onset and course 
were unknown. Eleven patients pre- 
sented in unusual ways, as will be de- 
scribed. 

Four of these noted the sudden on- 
set of visual loss, then the course was 
statie. One patient in this group 
noted blindness in one eye 31 years 
prior to admission. There was no 
change up to the time she was ad- 
mitted to the hospital for glioblas- 
toma and was found on arteriography 
to have a meningioma of the tubercu- 
lum sellae. At that time she was blind 
in one eye and had a questionable 
temporal hemianopsia in the other. In 
the other three subjects with sudden 
onset, then static course, the vision 
was stable for two, three, and four 
months before operation. 

Three patients presented with a 
sudden onset, then improvement for a 
long period of time, then recurrence. 

A 48-year-old woman, when preg- 
nant 17 years prior to admission, 
noted zig-zagging lights in both eyes. 
This cleared, but 15 months prior to 
admission she again had visual diffi- 
culties, this time blurring of vision in 
the left eye with the feeling that a 
paisley curtain was being drawn over 
the eye. She was found to have a left 
inferior altitudinal hemianopsia and 
a normal field in the right eye. 

A 56-year-old woman suddenly lost 
vision in the left eye following a hys- 
terectomy. Her vision soon returned 
but 7% years later, she noted a pro- 
gressive decline in visual acuity bilat- 
erally. She was found to have a bi- 
temporal hemianopsia. 

A 37-year-old woman noted com- 
plete loss of vision in the right eye 
and partial loss in the left eye during 
pregnancy one year prior to admis- 
sion. Vision in the left eye improved 
following delivery and was stable un- 
til four months prior to admission 
when she noted a progressive deteri- 
oration. She was found to be blind in 
the right eye and to have a left tem- 
poral hemianopsia in the other. 

One patient had a sudden onset, 
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then a course which was static for 
months, and then became progres- 
sive. 

A 46-year-old woman noted the on- . 
set of darkness in her left temporal 
field eight months prior to admission. 
This remained unchanged until one 
week prior to admission when she 
noted a progressive decrease in visual 
acuity. She was found to have a bi- 
temporal hemianopsia. 

In one patient there was a sudden 
onset, followed by improvement. 

A 44-year-old man noted sudden 
blurring of vision in the right eye 
three months prior to admission. Al- 
though his vision remained blurred, 
there was some improvement. He was 
found to have an inferior nasal field 
defect and a dense central scotoma on 
the right with a normal visual field on 
the left. 

One patient had a rapid onset of vi- 
sual loss followed by a remission, then 
an exacerbation, another remission, 
then a progressive decline. 

A 56-year-old woman noted a rapid 
loss of vision in the right eye four 
years prior to admission. The vision 
improved, but three years prior to ad- 
mission worsened again, then im- 
proved. In the year prior to admis- 
sion, she had a progressive decline in 
visual acuity. On the right side she 
was found to have a junctional sco- 
toma of Traquair, and the visual field 
in the left eye was normal. 

In one patient who presented with 
the sudden onset of visual loss, the 
subsequent course could not be deter- 
mined. 

DURATION OF VISUAL SYMPTOMS.— 
The duration of visual symptoms 
from onset to time of admission var- 
ied from one week to 31 years. A more 
accurate breakdown was as follows: 
over 15 years, 5 patients; 5 to 15 
years, 18 patients; 1 to 5 years, 36 pa- 
tients; 3 to 12 months, 19 patients; 
less than three months, 5 patients; 
and unknown, 2 patients. In 24 pa- 
tients, the diagnosis was made within 
one year and in only five was the cor- 
rect diagnosis made within three 
months of onset of visual symptoms. 

MENTAL CHANGES.—Thirteen  pa- 
tients had mental changes as detailed 
in the following tabulation: 

1. "Mental deterioration" 
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. Decreased interest in work, 
forgetfulness 
. Increased nervousness 
. Confusion 
. Forgetfulness 
. Increased irritability 
. Apathy, forgetfulness 
. Memory loss 
. Somnolence, dullness 
(concurrent glioblastoma) 
10. Apathy, lethargy 
11. Forgetful, depressed, 
argumentative 
12. One-year psychiatric hospitalization 
— ?symptoms 
13. Dull, lethargic 


bo 
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In one case these were related to a 
concurrent glioblastoma. Nine of 
these patients had large tumors and 
size was not recorded in three. 

Symptoms of Endocrine Distur- 
bance.—Of the 18 patients (22%) who 
had symptoms of endocrine distur- 
bance, 9 complained of amenorrhea or 
irregular menses. Of these, five were 
in the menopausal age range. One pa- 
tient had amenorrhea following a 
gynecologic procedure of unknown 
type. In one 61-year-old woman the 
menses ended at age 29, the cause 
being unclear. In the remaining two 
women, visual changes antedated the 
amenorrhea. 

Four patients had polydipsia and 
polyuria. In two, these symptoms ap- 
peared subsequent to the onset of vi- 
sual symptoms. In one case they ap- 
peared concurrent with and in one 
before the onset of visual changes. 

Two patients complained of de- 
creased libido—one woman and one 
man. The onset in both was at the 
time of onset of visual symptoms. 

Three patients showed a large 
weight gain, one before, one concur- 
rent with, and one following the on- 
set of visual symptoms. 

One patient had thinning of the 
hair which antedated the visual dis- 
turbance. Two patients had known 
hypothyroidism which was under 
treatment, one before and one after 
the onset of visual symptoms. 

Other Symptoms.—These included 
the following: dizziness, 6; seizure, 6; 
anosmia, 3; vertigo, 2; tinnitus, 2; un- 
steadiness on feet, 2; syncope, 2; 
tremors, 1; ptosis, 1; numbness of 
hands and feet, 1; and incontinence of 
urine, 1. 
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Past History and Review of Sys- 
tems.—These were generally unre- 
markable. Seven patients had a his- 
tory of relatively severe head trauma 
in the past. 

Physical Exam.—This was also gen- 
erally unremarkable except that 31 
patients were found to be obese. 

Operative Risk.—Seventy-one pa- 
tients (86%) were considered to be ex- 
cellent candidates for surgery. Six 
had minor medical problems which 
did not substantially increase the 
risk. Six had major medical problems 
which somewhat increased the risk 
and none were felt to be in the high 
risk category. 

Ophthalmological Examination.— V - 
sual Acuity.—Sixty-five patients 
(78%) had impairment of 20/200 or 
worse in at least one eye. 

Visual Fields.-Seventy-four pa- 
tients had abnormal visual fields 
recorded preoperatively. The results 
are listed in the following tabulation: 


Temporal hemianopsia, 56 patients 
Other eye: 
Temporal hemianopsia, 19 
Blind, 19 
Temporal hemianopsia plus inferior 
nasal quadrantanopsia, 7 
Temporal hemianopsia plus central 
scotoma, 2 
Inferior temporal quadrantanopsia, 1 
Junctional scotoma, 1 
Inferior nasal quadrantanopsia, 1 
Superior temporal quadrantanopsia, 2 
Temporal hemianopsia plus superior 
nasal quadrantanopsia, 1 
Normal, 3 
Blind, 26 patients 
Other eye: 
Temporal hemianopsia, 19 
Inferior altitudinal hemianopsia, 1 
Superior nasal quadrantanopsia, 1 
Blind, 3 
Inferior altitudinal hemianopsia 
with central scotoma, 1 
Normal, 1 
Temporal hemianopsia plus inferior nasal 
quadrantanopsia, 10 
Other eye: 
Temporal hemianopsia plus inferior 
nasal quadrantanopsia, 2 
Inferior temporal quadrantanopsia, 1 
Temporal hemianopsia, 7 
Temporal hemianopsia plus superior nasal 
quadrantanopsia, 2 
Other eye: 
Enlarged blind spot, 1 
Temporal hemianopsia, 1 
Temporal hemianopsia plus central 


scotoma, 2 

Other eye: Temporal hemianopsia, 2 
Inferior temporal quadrantanopsia, 1 

Other eye: Temporal hemianopsia 
Superior temporal quadrantanopsia, 4 

Other eye: 

Temporal hemianopsia, 2 

Normal, 1 

Inferior nasal quadrantanopsia, 1 
Suerpior nasal quadrantanopsia, 1 

Other eye: Blind, 1 
Inferior nasal quadrantanopsia, 2 

Other eye: 

Temporal hemianopsia, 1 

Superior temporal quadrantanopsia, 1 
Inferior nasal quadrantanopsia plus 
central scotoma, 1 

Other eye: Normal, 1 
Nasal hemianopsia plus inferior 
temporal quandrantanopsia, 1 

Other eye: Normal, 1 
Inferior altitudinal hemianopsia, 3 

Other eye: 

Normal, 2 

Blind, 1 
Inferior altitudinal hemianopsia with 
central scotoma, 1 

Other eye: Blind, 1 
Junctional scotoma, 2 

Other eye: 

Temporal hemianopsia, 1 
Normal, 1 
Central scotoma alone, 0 

Optic Discs.—These were normal in 
only six patients and questionably 
normal in one more. Sixty-nine 
showed pallor alone, 6 had a Foster- 
Kennedy syndrome, and 1 patient 
presented with papilledema alone. 

Extraocular Movements.—These 
were normal in 79 patients. Two pa- 
tients had deviation of a blind eye, 
one had bilateral VI nerve palsies, 
and one had a questionable limitation 
of upward gaze. 

Neurological Exam.—Four patients 
had anosmia, four had testable men- 
tal changes, two had hemiparesis, one 
had unilateral ptosis, one had a 
shuffling gait, and one had a spastic 
paraparesis. 

Laboratory.—General Lab.—The 
findings were generally unremark- 
able. 

Thyroid Studies.—Forty-two pa- 
tients were tested. Some had only a 
basal metabolic rate, and others had 
combinations of triiodothyronine 
resin, thyroxine iodine, and protein 
bound iodine determinations. Thirty 
of these were normal, six were hypo- 
thyroid, three were questionably 
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hypothyroid, one was hyperthyroid, 
one was questionably hyperthyroid, 
and the tests were contaminated in 
one case. 

Plasma Corticoids.—Nine patients 
were tested and all resulting values 
were normal. 

17-Ketosteroids.—Out of 17 pa- 
tients, values were normal in 15, ele- 
vated in 1, and low in 1. 

Ketogenic Steroids.—In the 18 pa- 
tients tested, values were normal in 7, 
elevated in 5, and low in 1. 

Gonadotrophins.—Four ^ patients 
were tested with resulting values 
being normal in three and undetect- 
able in one. 

Neurological Studies.—Cerebrospi- 
nal Fluid (CSF) Protein.—This was 
measured in 47 patients and was ele- 
vated in 35. 

Electroencephalogram.—Forty-nine 
patients had electroencephalography 
prior to operation: The results were 
interpreted as abnormal in 27, normal 
in 20, and borderline in two. 

Brain Scan.—Twenty-three pa- 
tients had brain scans, 19 with mer- 
cury and 4 with iodinated I 131 serum 
albumin (RISA-131). Seventeen (74%) 
showed definite evidence of tumor 
and 6 (26%) were negative. 

Roentgenograms.—Skull X-Ray 
Films.—These were interpreted as 
normal in 28 patients (36%), and 
49 (64%) had definite evidence of 
meningioma. Other findings were as 
follows: blistering—planum, tubercu- 
lum, or both, 36 (47%); enlarged or 
eroded sella, 7; eroded dorsum, 9; 
eroded anterior clinoids, 4; and calci- 
fication in tumor, 6. 

Optic Foraminal | Views.—These 
were obtained in 35 patients and 
were normal in 27 (77%). There were 
abnormal findings in eight patients 
and these are summarized as follows: 
unilateral enlargement alone, two; 
unilateral "asymmetry," one; unilat- 
eral enlargement with demineraliza- 
tion, one; unilateral hyperostosis, two; 
bilateral enlargement, unilateral hy- 
perostosis, one; and bilateral hyper- 
ostosis, one. 

Laminagrams.—These were done in 
ten patients and yielded useful infor- 
mation in two patients by picking up 
hyperostosis of the tuberculum which 
was not noted on plain films. 
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. Pneuwmoencephalography.—' This was 

performed in 33 patients. Definite 
masses were found in 27, 3 were nor- 
mal, 2 showed "arachnoiditis," and 
1 showed minimal suggestion of a 
mass. 

Arteriography.—Fifty-seven pa- 
tients underwent arteriography and 
all findings were abnormal. Definite 
masses were demonstrated in 55, and 
masses were suspected in 2. 

Surgery.—Approach.—Thirty-three 
of 83 patients were approached via 
unilateral craniotomy and the rest 
bifrontally. The latter approach has 
been used exclusively in recent years. 

Findings.—Most tumors fell in the 
2 to 4 cm size range but eight were 
over 6 cm in diameter. The optic 
nerves were encased in tumor in 15 
patients. In others they were dis- 
placed in all directions except ante- 
riorly. The chiasm was enveloped by 
tumor in one patient. In 12 patients 
tumor enveloped a major artery and 
in 6 others it was densely adherent to 
an artery. 

Surgical | Results.—TUMOR RE- 
MOVAL.—A total removal was achieved 
in 50 subjects (60%) and a subtotal re- 
moval in the remainder. Many rea- 
sons were given for the inability to 
achieve a complete removal but exces- 
sive hemorrhage from tumor or a torn 
vessel or fear of injuring a vessel 
were generally the most common. 
Most of these tumors were far-ad- 
vanced. 

MORTALITY.—There were 11 deaths, 
9 in the immediate postoperative pe- 
riod and 2 delayed. One of these two 
died six weeks postoperatively from 
extensive hepatic necrosis. The other 
died of a concurrent glioblastoma. Of 
the nine who died in the immediate 
postoperative period, one had gener- 
alized cerebral edema with hernia- 
tion; one, massive hemorrhage into 
the frontal lobe and ventricles; one, 
uncontrolled bleeding from a dam- 
aged artery; one, subdural hematoma; 
one, pulmonary embolus; one, en- 
cephalomalacia of the frontal lobes 
and pons; and one, “extensive en- 
cephalomalacia.” Two patients were 
not autopsied, but their neurological 
condition was very poor postopera- 
tively. In almost all cases mortality 
was related to the large size of the tu- 


mor. 

COMPLICATIONS.—There were five in- 
fections—two cases of meningitis, one 
of whom had a CSF leak, one drain 
site infection which cleared on anti- 
biotics, and two draining sinuses ne- 
cessitating removal of the bone flap. 
Two patients developed postoperative 
epidural hematomas. Three patients 
developed signs of postoperative cere- 
bral edema which cleared. Four had a 
permanent severe neurological defi- 
cit. Nineteen patients (23%) devel- 
oped diabetes insipidus postopera- 
tively, but this became permanent in 
only one subject. Other complications 
were seizures, five; thrombophlebitis, 
two; pulmonary embolus, two; gas- 
trointestinal bleeding, one; CSF rhi- 
norrhea, one; cardiac arrhythmias, 
one; renal shutdown, one; and paraly- 
sis of frontal branch of facial nerve, 
one. Seventeen surviving patients 
(20.5%) were judged to have suffered 
serious morbidity. 

RECURRENCES.—Tumor recurred in 
seven patients (8%), five of whom had 
a single recurrence and two of whom 
had two recurrences. None of these 
patients had a total removal at the 
initial operation. Of the nine oper- 
ations done for recurrences, there 
were two operative deaths. 

Visual Results.—Of 65 patients who 
survived operation and for whom fol- 
low-up data were available, visual 
acuity improved in 38 (58%), worsened 
in 8 (12%), and was unchanged in 19 
(29%). There were 24 patients who 
had a preoperative visual acuity of 
20/200 or worse in each eye of whom 
10 improved postoperatively to 20/50 
or better in at least one eye, 5 to 
20/20, and 1 to 20/20 bilaterally. 

Of 47 patients with tumors larger 
than 3 cm in diameter, there were 
five deaths (10.6%). Vision improved 
in 20 (42.6%), was unchanged in 15, 
and worsened in 3. Follow-up was not 
available in four. Twenty-three 
(48.9%) eventually had visual acuity 
of 20/50 or better in the better eye. 
Of five patients with tumors less than 
3 cm in diameter, there were no 
deaths. Four had improvement of vi- 
sion (80%) and one was unchanged. 
All five patients had a final visual 
acuity of 20/50 or better in the better 
eye. 
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Comment 


The diagnosis of meningioma of 
the tuberculum sellae and planum 
sphenoidale is still being missed for 
long periods of time. Of the last five 
patients in our series all of whom 
were operated on within the past two 
‘years, the length of the course of 
visual symptoms was six months, 
three, four, seven, and ten years. In- 
deed, the diagnosis can be difficult. 
We feel the visual symptoms may 
not be as monotonously uniform as 
Grant? suggested, as our material il- 
lustrates considerable variation in the 
clinical presentations. The course and 
visual field findings may at first sug- 
gest optic neuritis. Eye pain can be 
present. Nearly one half of patients 
have no headache. An extremely long 
course is possible, as illustrated by 
one patient of ours whose course 
lasted 31 years and the patient of 
Forster and Bouzarth'? whose course 
lasted 38 years. Cushing stated that 
primary optic atrophy is always 
found. This indicates the relative 
lateness of diagnosis of the cases in 
his series, as the normalcy of discs in 
early optic nerve compressive lesions 
has been demonstrated.'? Cerebrospi- 
nal fluid protein, EEG, skull x-ray 
films, brain sean, pneumoencephalog- 
raphy, and, rarely arteriography, may 
be normal. 

Huber" stated that "frequently the 
patient remarks about defects only 
after the second eye has become in- 
volved and the first one is already 
amaurotic.” While this did occur in 
our series, it was much more frequent 
that patients with long histories were 
aware of a defect in vision many 
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years before, and they often con- 
sulted an ophthalmologist who dis- 
missed the symptoms as inconsequen- 
tial. They then became accustomed to 
the defect. 


The methods of examination as de- 


scribed by Knight and co-workers," 
consisting of the swinging light test 
and the monocular response to the 
Hardy-Rand-Rittler ^ pseudoisochro- 
matic plates, are of great value in de- 
tecting optic nerve conduction defects 
in early lesions. In cases where the 
syndrome initially suggests optic 
neuritis and where lumbar puncture, 
brain scan and skull films are normal, 
very close follow-up is mandatory, 
and progression should lead to neuro- 
radiological studies. A course simu- 
lating optic neuritis in pregnancy 
should suggest tumor. 

If the diagnosis is suspected, how 
long can one delay? It is known that 
some optic nerves which are severely 
compressed can be decompressed with 
good return of vision. However, the 
chance of a good return of function 
diminishes as the tumor enlarges. 
Also, as the tumor grows it can en- 
velop arteries and the optie nerves 
themselves, making operation haz- 
ardous and total removal impossible. 
While some meningiomas do grow 
slowly, others grow more rapidly, and 
a few months may make the differ- 
ence between total or subtotal re- 
moval, mortality or survival, blind- 
ness or recovery of vision. The time to 
operate is as early as possible. 

If the diagnosis is suspected, poly- 
tomography of the optic canals and 
sellar area should be performed. Even 
if this demonstrates normal findings, 
a contrast procedure should be per- 
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formed in the presence of clinical evi- 
dence pointing to a meningioma, and 
we prefer arteriography with selec- 
tive internal and external injections, 
subtraction and magnification views. 
If this proves normal, pneumoen- 
cephalography should be performed. 
Jane and McKissock'" stated in 1962 
that if all results of studies, including 
arteriography, are normal in a pa- 
tient with bitemporal field defects or 
one with progressive visual failure or 
field defect in a single eye, the pa- 
tient should be surgically explored 
anyway. With the current level of ac- 
curacy of neuroradiological proce- 
dures, we agree with Knight et al" 
that this statement no longer holds 
true. 

We prefer to approach these lesions 
via bifrontal craniotomy because it 
allows better visualization than a uni- 
lateral approach and hence the best 
opportunity for total removal without 
trauma to important structures. Mag- 
nification is indispensable, and micro- 
surgical technique very desirable. We 
prefer to attack the blood supply of 
the lesion before coring it out and dis- 
secting it from the optic nerves, al- 
though this is not always possible. 

In 1938 Cushing and Eisenhardt 
said, "We see no reason why, with 
greater experience and more pre- 
eocious diagnosis it (the mortality) 
should not drop practically to zero." 
With the advances that have been 
made in both surgical and diagnostic 
techniques since this statement was 
made we should now be able to reach 
this goal. 
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Hemoglobin SC Retinopathy 
and Fat Emboli to the Eye 


A Light and Electron Microscopical Study 


Ralph C. Eagle, Jr., MD; Myron Yanoff, MD, Philadelphia; Ben S. Fine, MD, Washington, DC 


Light and electron microscopy and tryp- 
sin digestion were carried out on the ret- 
ina of a 50-year-old woman with known 
hemoglobin SC disease. Retinal vascular 
occlusions were thought to be the initiat- 
ing event in the histopathogenesis of her 
SC retinopathy. The occlusions occurred 
in the equatorial region of the retina, in 
the area where proliferative retinopathy 
subsequently developed. The distal por- 
tions of the retinal vessels were com- 
pletely occluded. Fat emboli found in mul- 
tiple retinal vessels were thought to be a 
terminal event and not to contribute to the 
development of the retinopathy. No fat 
was found in retinal blood vessels ante- 
rior to the erythrocyte-containing area 
(anterior to midway between the equator 
and ora serrata), showing that there was 
no blood flow through that anterior (dis- 
tal) part of the retinal blood vessels. 


28 Arch Ophthalmol/Vol 92, July 1974 


ight and electron microscopy and 
retinal trypsin digestion were 
carried out on an eye removed from a 
patient with hemoglobin SC disease. 
Prior to her death she received closed- 
chest cardiac massage which resulted 
in systemic and ocular fat emboli. 


Report of a Case 


A 50-year-old black woman died from 
multiple pulmonary emboli one week fol- 
lowing a retinal detachment repair oculus 
sinister. The clinical course and histo- 
pathologie findings of the left eye have 
been reported in detail elsewhere.' The pa- 
tient had hemoglobin SC disease diagnosed 
on two occasions by hemoglobin electro- 
phoresis. In April 1970 definite retinal "sea 
fans" were seen in the periphery of the 
right eye. In August 1971, on her last hos- 
pital admission, she had a visual acuity of 
20/20 oculus dexter. Neovascular sea fans 
and several vitreous floaters were noted in 
the right eye. A rhegmatogenous retinal 
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detachment was present OS. Following 
surgical repair of the retinal detachment 
OS, her left eye developed anterior seg- 
ment necrosis.' Several days postopera- 
tively she seemed to have a generalized 
thromboembolic episode (sickle cell crisis). 
She subsequently became progressively ill 
and died one week following surgery. At- 
tempts at resuscitation with closed-chest 
cardiac massage failed. 

Both eyes were obtained at autopsy and 
fixed in a glutaraldehyde-formaldehyde 
mixture.* Segments of the calotte of the 
right eye were excised and processed for 
electron microscopy.’ 

Macroscopical Findings.—The specimen 
consisted of a firm right eye which mea- 
sured 25x 24x24 mm with 4 mm of optic 
nerve attached. The clear cornea measured 
11x10 mm. The eye was opened horizon- 
tally. The anterior segment was normal 
with the lens in place. There was neo- 
vascularization of the retina between the 
ora serrata and the equator in the nasal 
and temporal meridian with the formation 
of sea fans just anterior to the equator na- 
sally. One calotte was utilized for trypsin- 
digested flat preparations and the other 
for electron microscopy. 

Microscopical Findings.—Aside from 
sickled erythrocytes and clear spaces (fat 
emboli) in many blood vessels, the anterior 
segment showed no abnormalities. The 
posterior two thirds of the retina appeared 
relatively normal. About two thirds of the 
way from the optic disk to the ora serrata 
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there was a sudden change in the archi- 
tecture of the inner retinal layers (Fig 1). 
Ganglion cells and blood vessels were diffi- 
cult to identify. The nerve fiber, ganglion 
cell, and inner plexiform layers appeared 
as a pink, rather homogeneous sheet, in- 
stead of the easily identified, separate lay- 
ers found central to this area. The inner 
nuclear layer was thinned. The peripheral 
'avascularity and degeneration of the inner 
retina was a generalized finding present in 
both nasal and temporal peripheries. Na- 
sally, a mass of new vessels was present in 
the vitreous overlying the zone of transi- 
tion between the vascular and avascular 
portions of the retina (Fig 2). The new ves- 
sels were seen to arise from an intraretinal 
arteriole and communicate with an intra- 
retinal venule just posterior to the avascu- 
lar portion of the retina. A second tuft of 
vitreal neovascularization was noted na- 
sally in the same retinal region (ie, just 
posterior to the avascular portion of the 
retina) but about one hour on the clock 
away (Fig 3). Some nasal sections also re- 
vealed a large, partially thrombosed, re- 
canalized vessel. The vitreous and the optic 
nerve were unremarkable. Many vessels in 
the ciliary body, choroid, and retina 
showed clear spaces which stained posi- 
tively with oil-red-O and osmium tetroxide 
and represented fat emboli (Fig 4). Sickled 
erythrocytes were found in many ocular 
blood vessels as well as in a small collection 
of blood in the vitreous anteriorly. 
Trypsin-Digested Retinal Flat Prepara- 
tion.—The retina showed a striking finding 
in its vascular architecture, corresponding 
to that seen in the microscopical sections. 
Approximately two thirds of the way to 
the ora serrata, there was a sudden change 
in the staining characteristics and cellular- 
ity of all caliber retinal vessels occurring 
along a serrated front, approximately par- 
alleling the ora serrata (Fig 5). Anterior to 
the sharply demarcated line the vessels ap- 
peared degenerated, with only rare pykno- 
tic pericyte or endothelial cell nuclei seen. 
Erythrocytes were not present in the lu- 
mina of vessels in this zone, but were pres- 
ent posteriorly. In the "normal" retina pos- 
terior to the degenerated zone there was 
evidence of neovascular proliferation with 
"kinded" vessels and U-shaped hyper- 
cellular vascular loops projecting into the 
avascular zone. Several arterioles and 
venules were connected by typical arterio- 
venular anastomoses. The anastomoses oc- 
curred at the interface between the "nor- 
mal" and avascular portions of the retina. 
Examination of the microcirculation poste- 
rior to the border zone revealed scatter 
areas of diminished cellularity or acellular- 
ity of capillary or minor arteriolar walls 
associated with focal ectasia. Short ectatic 
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Fig 1.—From arrow toward ora serrata (left) ganglion cells and inner retinal layers thin 


(hematoxylin-eosin, x 75). 
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Fig 2.—''Sea fan” is seen as blood vessels in the vitreous and is noted to connect to an 
intraretinal arteriole and venule. Portion of retina to left of new vessels (toward ora ser- 
rata) shows loss of ganglion cells (hematoxylin-eosin, x 100). 


acellular segments of vessel wall were 
often separated by segments of normal ap- 
pearing vessel, giving a beaded appear- 
ance. No “typical” saccular micro- 
aneurysms were noted. 

Electron Microscopy.—Retinal vessels 
followed out from an area just posterior to 
the equator toward the ora serrata showed 
progressive changes. From relatively nor- 
mal vessels filled with sickled erythrocytes, 
the vessels became “overfilled” and con- 
gested with erythrocytes, with addition of 
fibrin accumulations (Fig 6). The hyper- 
filled vessels containing fibrin appeared 
thrombosed (in spite of the fact that plate- 
lets were not observed) and were sur- 
rounded by “loose,” edematous, presum- 
ably necrotic retina. Beyond (anterior to) 
the thrombosed area, the vessels contained 
no erythrocytes and were occluded com- 
pletely by debris, collagen, and macro- 
phages (Fig 7). 


Fig 3.—Another sea fan is seen in the 
vitreous arising from, and connecting to, 
intraretinal blood vessels (hematoxylin-eo- 
sin, x 75). 





Comment 


The retinopathy of sickle cell dis- 
ease, like the manifestations of the 
disease elsewhere in the body, is 
thought to be the resnit of vascular 
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Fig 4.—Thin embedded (Epon) section of retina shows vessel on left occluded by os- 
miophilic fat globule (double arrow) and smaller fat globule (single arrow) in lower left 
side of lumen of blood vessel on right (paraphenylenediamine, x 300; Armed Forces In- 
stitute of Pathology (AFIP) negative 72-12099). 


Fig 6.—Electron micrograph of “hyperfilled” retinal vessel just anterior to the 
equator (main figure, x 21,600). Dark, sickled erythrocytes are seen along with fi- 
brin (arrow). Inset lower left is thin embedded (Epon) section of retina in similar 
area. Vessel surrounded by 'loose," edematous, presumably necrotic retina 
(paraphenylenediamine, x 300; AFIP negative 72-6566). Inset upper right is high 
magnification of fibrin to show 200 Angstrom periodicity ( x 40,000). 
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Fig 5.—Vessels at upper one-third are 
almost completely acellular and appear 
occluded (PAS, hematoxylin-eosin, x 25). 


occlusion secondary to the mechanical 
obstruetion of small vessels by 
thrombi mainly of altered erythro- 
cytes. The basic molecular defect in 
hemoglobin S is the substitution of 
valine for glycine at the sixth posi- 
tion in the beta chain of the hemoglo- 
bin molecule; in hemoglobin C lysine 
is substituted for glycine. In the oxy- 
gen-unsaturated state, the hemoglo- 
bin S molecule undergoes orderly ori- 
entation forming long chains of 
hemoglobin molecules by specific mo- 
lecular linkages which subsequently 
align to form intracellular hemoglo- 
bin crystals or tactoids. The resultant 
sickled cells, hemoglobin tactoids en- 
closed in the cell membrane, have a 
characteristic alteration in shape and 
cellular rigidity which prevents easy 
passage through small vascular chan- 
nels.‘ Subsequent vascular occlusion 
leads to stasis, hypoxia, and reduced 
pH which favor further sickling. 
Retinopathy is most common in SS 
and SC disease and most severe in SC 
disease. Charache and Conley’ state 
that increased blood viscosity, which 
is proportional to the product of the 
percentage of the abnormal hemoglo- 
bin and the square of the hematocrit 
value, is directly related to the sever- 
ity of the clinical manifestations of 
the various hemoglobinopathies. Be- 
cause anemia is not generally a mani- 
festation of SC disease as compared 
to SS disease, the higher hematocrit 


Hemoglobin SC Retinopathy/Eagle et al 


value and hence the greater viscosity 
presumably makes SC patients espe- 
cially prone to intravascular occlusion 
and is thought to be the cause of the 
severe retinal involvement.* 

The natural history and clinical 
manifestations of hemoglobin SC ret- 
inopathy have been outlined and clas- 
sified by Goldberg.'* In the initial 
stage of the disease, stage 1, there is 
ophthalmoscopic evidence of vascular 
obstruction in the peripheral retina, 
most obvious temporally. Arterioles 
are either invisible or converted to 
the "silver wires" or "chalk white" 
vessels originally described by Good- 
man et al? Flourescein angiography 
often shows abrupt, complete occlu- 
sion of vessels.® The changes in the 
retinal vessels in the present study 
support the concept of vascular ob- 
struction in the peripheral retina. 
Stage 2 proliferative sickle retin- 
opathy is characterized by arterio- 
venular (AV) anastomoses in the 
temporal periphery, best seen in the 
AV phase of angiography. The AV 
anastomoses are found most com- 
monly at the interface of the post- 
equatorial vascular retina and the 
preequatorial hypoxic or ischemic ret- 
ina. Goldberg postulated'* that small 
peripheral arterioles whose terminal 
branches apparently were occluded 
had formed connections with adja- 
cent terminal venules. In the present 
study, the connections could be seen 
in the trypsin digested retina. Stage 
3 retinopathy is characterized by the 
typical neovascular and fibrous prolif- 
erations termed “sea fans” by Welch 
and Goldberg in 1966.'* The prolifera- 
tive fibrovascular patches which are 
thought to arise from preexisting AV 
anastomoses at the interface of the 
vascular and ischemic retinal areas 
spread out preretinally over the 
atrophic, angiographically avascular, 
peripheral retina. Fluorescein angi- 
ography demonstrates that each pro- 
liferative fibrovascular patch is fed by 
a single arteriole and drained by a ven- 
ule and invariably leaks fluorescein 
dye. Histologically, in the present 
study, the new vessels could be traced 
in serial sections from a single arte- 
riole to a single venule. The later 
stages of the disease are character- 
ized by hemorrhages into the vit- 
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Fig 7.—Electron micrograph of an occluded peripheral ratinal blood noy 
(main figure, x 14,250). Macrophages and collagen-like material replace the lu- 
men. Inset is thin embedded (Epon) section of retina near ora serrata to show oc- 
cluded vessel (arrow) (paraphenylenediamine x 440; AFIP neagative 72-12097). 


reous, often spontaneous or following 
minor trauma (stage 4), and ulti- 
mately producing a retinal detach- 
ment (stage 5). 

Another clinical finding which has 
been associated with SC retinopathy 
is vascular beading or irregularity in 
vessel caliber which is seen most com- 
monly in large venules, but also read- 
ily seen in small peripheral venules. 
Capillary bed changes with capillaries 
visible as fine anastomosing vessels 
with small knobs or wall irregular- 
ities in areas where vessels are not 
normally visible may also be found." 
Retinal microaneurysms are stated to 
be common in the retinopathy of he- 
moglobin SC disease. Small ectatic 
areas of capillaries were noted in the 
trypsin-digested preparations. The 





ectasias appeared different from 
those found in diabetes and proba- 
bly reflect a beaded vascular appear- 
ance rather than microaneurysms. 
Few histopathological reports of 
hemoglobin SC retinopathy are pres- 
ent in the literature. In 1957 Good- 
man et al? reported retinal and vit- 
reous hemorrhage, massive retinal 
gliosis, extensive new vessel forma- 
tion, and obliterated vessels in an 
atrophic globe enucleated from a 34- 
year-old man with electrophoretically 
proven SC disease. Romayananda et 
al'| presented an extensive histo- 
pathologie study of sickle cell reti- 
nopathy, including trypsin digestion, 
and concluded that retinal vascular 
occlusions appeared to be the primary 
event leading to the development. of 
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both proliferative and nonprolifera- 
tive types of sickle retinopathy. The 
previous report of Eagle et al' dealt 
primarily with anterior segment 
findings. 

The histologic findings in the case 
reported here correlated well with 
previously described clinical and fluo- 
rescein angiographic manifestations 
of hemoglobin SC retinopathy. The 
striking change in the retinal archi- 
tecture anterior to the equator as 
demonstrated in the routine light mi- 
croscopical sections, the trypsin flat 
preparations, and the electron micro- 
scopical sections (sudden occlusion of 
the arteriolar circulation and degen- 
eration of the occluded vessels and 
the retinal layers nurtured by them) 
corresponds to the clinically seen ves- 
sel obstruction and the peripheral ret- 
inal avascularity demonstrated by 
angiography. The AV anastomoses 
demonstrated by the flat prepara- 
tions are typical of those described in 
stage 2 of Goldberg’s classification oc- 
curring at the interface of the normal 
vascular and hypoxic or ischemic por- 
tions of the retina. The mass of new 
vessels overlying the retina at the 
border of the avascular peripheral 
zone is thought to represent a neo- 
vascular sea fan. Serial sections dem- 
onstrated two separate connections 
from the mass of intravitreal vessels 
to the intraretinal vessels, presum- 
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ably the feeding arteriole and the 
draining venule. Surprisingly, no 
"typical" retinal microaneurysms (as 
in the retinas of diabetic patients) 
were found in the flat preparation. 
The focal areas of small vessel degen- 
eration and ectasia found within the 
"normal" postequatorial vascular ret- 
ina possibly could resemble micro- 
aneurysms clinically, but more likely 
may be the cause of vascular beading. 

That closed-chest cardiac massage 
can cause systemic fat emboli was 
first shown by Yanoff in 1963. In the 
present case, fat emboli were found 
in multiple ocular vessels as well as in 
multiple organs including lungs and 
kidneys. Because the fat emboli oc- 
eurred immediately prior to death, 
they were not thought to be involved 
in any way with the pathogenesis of 
the retinal vascular abnormalities. 
The fat emboli, however, can be con- 
sidered as an antemortem tracer sub- 
stance which was given just before 
death. Useful information, therefore, 
can be obtained. Because the fat was 
admixed with the sickled cells in the 
retinal vessels in the equatorial re- 
gion, at least some plasma was reach- 
ing the area; ie, flow was not yet com- 
pletely obstructed. No fat emboli 
were seen beyond (anterior to) the 
erythrocyte-containing retinal blood 
vessels, thereby indicating total ob- 
struction to flow. 
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Spontaneous Expulsive 


Choroidal Hemorrhage 


Richard L. Winslow, MD; Walter Stevenson, III, MD; Myron Yanoff, MD, Philadelphia 


A case of spontaneous expulsive 
choroidal hemorrhage is discussed clini- 
cally and histopathologically. Literature 
review reveals that the ten previously re- 
ported cases show similarities to the 
present case in that at least seven of the 
subjects and probably nine had glaucoma 
and all ten subjects had a corneal perfo- 
ration. A mechanism is proposed for 
spontaneous expulsive choroidal hemor- 
rhage that emphasizes glaucoma as the 
pivotal mechanism because it accounts 
for the following: (1) bullous keratopathy 
that may become infected secondarily, 
culminating in a corneal perforation; (2) a 
greater decompressive force at the time 
of corneal perforation with resultant ante- 
rior displacement of retina and choroid; 
and (3) focal ischemia of the posterior cil- 
iary arteries at the point where they enter 
the glove, weakening the arterial wall and 
making rupture more likely at the time of 
sudden decompression. 


pontaneous, nonsurgical, expul- 
sive choroidal hemorrhage is 
rare, with only ten cases previously 
reported in the world’s literature.'^ 
This article presents an additional 
case that was examined clinically 
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and histopathologically. Attempts are 
made to explain the pathophysiologi- 
eal findings peculiar to the unusual 
event by correlating similarities from 
the present case with the previously 
reported cases. 


Report of a Case 


A 70-year-old white woman came to the 
Philadelphia General Hospital (PGH), 
complaining of pain in her right eye of one 
week's duration. On the morning of admis- 
sion, she had been awakened from sleep 
with a sudden excruciating pain in her 
right eye. She denied any history of 
trauma. 

The patient had suffered an attack of 
acute narrow angle glaucoma OD that re- 
quired hospitalization elsewhere 1% years 


Fig 1.—Hemorrhagic, mushroom- 


shaped mass protrudes between lids of 
right eye. 





previously. She was lost to follow-up and 
was next seen six months prior to the pres- 
ent episode. At that time, a diagnosis of 
chronic angle closure glaucoma OD was 
made at another hospital with the in- 
traocular pressure OD measured at 80 mm 
Hg, and the vision OD recorded as no light 
perception (NLP). 

On admission to PGH, ocular examina- 
tion showed a visual acuity OD of NLP. A 
hemorrhagic mushroom-shaped mass pro- 
truded between the lids of the right eye 
(Fig 1) Dried blood extended onto her 
right cheek. The mass contained dark pig- 
ment, presumably uvea. A white intracor- 
neal ring surrounded the stalk of the hem- 
orrhagic mass that extended through a 
large dehiscence in the central cornea (Fig 
2). There was marked conjunctival and cili- 
ary injection. The anterior chamber was 
filled with blood, obscuring the iris and pu- 
pil from view. Examination of the left eye 
showed a visual acuity of 6/6. External and 
slit-lamp examination revealed a narrow 
anterior chamber. The intraocular pres- 
sure was 18 mm Hg (Schiótz). Gonioscopy 
showed an optically closed angle except 
from 5 o'clock to 7 o'clock where the poste- 
rior portion of the trabecular meshwork 
could be seen. A mydriasis test performed 
on the left eye was positive, with the 
pressure increasing from 17 to 29 mm Hg 
(Schiøtz). At this time, gonioscopy showed 
that the angle was optically closed 360° On 
the fifth hospital day, the right eye was 
enucleated. 


Pathological Findings 


Macroscopically, the normal-sized 
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Fig 2.—Stalk of hemorrhagic mass that 
protrudes through cornea is surrounded 
by a white intracorneal ring. 


right eye contained a hemorrhagic 
mass, slightly smaller than the globe, 
mushrooming through and totally ob- 
scuring the cornea. The horizontally- 
opened eye was completely filled with 
blood that in part massively detached 
the choroid and ciliary body. No lens, 
iris, or retina could be seen. 
Microscopically, fragments of ne- 
crotic retina and uvea were contained 
within the hemorrhagic mass in front 
of the cornea (Fig 3). Blood filled the 
suprauveal and the subretinal spaces 
and the vitreous chamber. There was 
a total detachment of the choroid and 
ciliary body. Only fragments of ret- 
ina could be identified within the eye. 
The blood passed through a corneal 
dehiscence, which extended across 
most of the cornea, to present ante- 


riorly. Fragments of the remaining 
cornea showed polymorphonuclear leu- 
kocytic infiltration consistent with a 
corneal ulcer (Fig 4). The angle of the 
anterior chamber was closed by pe- 
ripheral anterior synechias. No lens 
was present. In one section, a poste- 
rior ciliary artery seemed torn as it 
entered the suprachoroidal space and 
ruptured as it approached the inter- 
nal aspect of the choroid (Fig 5). The 
optic nerve showed moderate gliosis, 
consistent with the history of glau- 
coma. 


Comment 


Manschot? reported six cases of 
“postsurgical” expulsive choroidal 
hemorrhage. Five of the six subjects 
had glaucoma, and an additional five 
of the six had localized necrosis of 
a posterior ciliary artery where it 
entered the globe. In a subsequent 
report of four cases, he felt that 
hypertension, arteriosclerosis, and 
glaucoma were each independently 
capable of causing the necrosis of the 
posterior ciliary arteries.’ 

There has been some debate about 
the initial event in spontaneous ex- 
pulsive choroidal hemorrhage. Some 
believe that the hemorrhage occurs as 
the primary event, followed by a sec- 
ondary corneal rupture, resulting 
from the increased pressure within 
the eye.** Others? believe that in both 
spontaneous and postsurgical expul- 
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sive choroidal hemorrhage, it is‘ the 
sudden decompression or hypotony 
that is the initial event. Rapid, mas- 
sive, anterior displacement of the ret- 
ina and choroid then rupture the pos- 
terior ciliary arteries as they emerge 
from their intrascleral channels. The 
posterior ciliary artery is relatively 
fixed to the sclera at this point and 
would be the site of traction between 
the fixed sclera and the anteriorly dis- 
placed choroid. Our case, as well as 
the literature review, would tend to 
support the latter point of view. 

As the Table illustrates, most cases 
of spontaneous expulsive choroidal 
hemorrhage are associated with glau- 
coma as well as with a corneal ulcer, 
including the present case. We postu- 
late that in the present case the un- 
controlled intraocular pressure led to 
bullous keratopathy and secondary 
corneal ulceration. A ruptured bleb 
approximately one week prior to ad- 
mission probably accounted for the 
history of increased pain at that time. 
The corneal ulceration led to perfora- 
tion and expulsive choroidal hemor- 
rhage accounting for the sudden ex- 
cruciating pain on the morning of 
admission. 

It appears that glaucoma is the 
pivotal mechanism in producing spon- 
taneous expulsive choroidal hemor- 
rhage. Glaucoma may enhance necro- 
sis of the posterior ciliary arteries by 
producing a local ischemia of the ar- 


Fig 3.—Left, Blood protrudes through edges of perforated corneal ulcer (arrows) to present as a mass in front of eye. Double arrow 
points to area magnified at right (hematoxylin-eosin, x 4). Right, Higher magnification. Necrotic retina (arrows) is present in extrabulbar 


blood clot (hematoxylin-eosin, x 75). 
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tery at the point where it enters the 
globe.* Glaucoma may also provide a 
greater decompressive force, thereby 
augmenting anterior displacement of 
the intraocular contents and rupture 
of a posterior ciliary artery.’ Finally, 
by ‘producing bullous keratopathy, 
which may become infected second- 
arily and lead to a perforating corne- 
al ulcer, it provides the culminating 
coup de grace. The pain of the corneal 
uleer may lead to marked blepharo- 
spasm that in itself can increase in- 
traocular pressure and cause rupture 
of the necrotic, thinned cornea. Ad- 
ditionally, the pain of corneal per- 
foration also may lead to marked 
blepharospasm, increase intraocular 
pressure, and induce anterior dis- 
placement of intraocular contents. 


Ralph C. Eagle, MD, gave photographic assist- 
ance, Zarko M. Vucicevic, MD, translated papers, 
and Doretta H. Girard-di Carlo helped in prepa- 
ration of the manuscript. 
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Fig 4.—Edge of corneal ulcer showing full thickness replacement of cornea by ne- 
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crotic debris and polymorphonuclear leukocytes (arrow). At bottom center of picture, iris 
is completely adherent to peripheral cornea and angle structures (double arrow). S indi- 
cates sclera (hematoxylin-eosin, x 42). 


Reported Cases of Spontaneous Expulsive Hemorrhage 


Date 
1907 


Age, Sex 
27, M 


Author 
Grafenberg! 


Meller? 1918 28, F 


Manschot? 1957 59, M 


Pietruschka, Schill4 1964 64, F 
84, F 


71, M 


Williams, Rentries* 1970 


Winslow and others 1973 70, F 
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Cardiovascular Status 
No comment 


No comment 


Blood pressure 
160/85 


No comment 


Blood pressure 
120/95 

Blood pressure 
150/90, 
retinal 
arteriosclerosis 

Blood pressure 
150/95, cerebral 
arteriosclerosis 

No comment 


Generalized arte- 
riosclerosis, old 
myocardial infarct 

Blood pressure 
230/120, old 
massive right cerebral 
vascular accident 

Blood pressure 
230/100, right 
bundle branch block, 
uncoiled aorta 


Intraocular pressure 


+2 
(Visual acuity (VA), 
NLP OD) 


Buphthalmos OS 


"Too high” OD 


(NLP OS prior to 
rupture [? etiology]) 

Absolute glaucoma 
70-80 mm Hg OS 

Glaucoma OS 
following trauma 


Advanced open angle 
glaucoma OU (vision 
LP OS) 

(VA, no light perception, 
previous trauma) 


Over 60 mm Hg, 
absolute glaucoma 


Normal (only case 
documented not to 
have glaucoma) 


80 mm Hg, absolute 
glaucoma OD 


Pathological Findings 


Perforation through corneal 
staphyloma OD, glaucoma OD 


18 mm corneal diameter OS, 
perforation at limbus through 
staphyloma 


Deep glaucoma cup, rupture all 
short posterior ciliary arteries 
at point where they enter sub- 
choroidal space, perforation 
through corneal staphyloma OD 


Ruptured at corneal limbus OS 


Central corneal perforation with 
blood and uvea OS 
Total rupture of cornea OS 


Anterior segment rupture OS 


Central corneal perforation, 
anterior chamber filled with 
pus and blood OD 


Large central corneal per- 
foration OD, optic nerve 
cupped 

Corneal perforation OD secondary 


to thyroid exophthalmos coupled 


with exposure keratitis 
following stroke 

Corneal ulcer, secondary angle 
closure glaucoma OD 
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Fig 5.—Left, Posterior ciliary artery (arrows) seems torn as it 
enters suprachoroidal space (hematoxylin-eosin, x72). Right, 
Posterior ciliary artery as it approaches internal part of massively 
detached choroid. Wall of artery (arrow) is ruptured (PAS, 


x 100). 
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Q-Switched Laser 


Goniopuncture 


Michail M. Krasnov, MASc, MD, Moscow 


A new approach to treatment of glau- 
coma has been tried, in which Q-switched 
laser bursts are delivered to the anterior 
chamber angle. Nonthermal effects 
emerge as an important factor in the bio- 
logical action of such laser impulses. La- 
ser-induced defects in the filtering zone 
produced by Q-switched impulses have 
been traced histologically. 

Fifty patients (all of them awaiting glau- 
coma surgery) were treated by the method 
described above. The maximum follow-up 
study was three years. The average drop 
in the intraocular tension was 8.3 mm Hg. 
improvement in the outflow facility was 
also characteristic. No appreciable ad- 
verse effects have been traced. 

The controlled state of the intraocular 
pressure was maintained by repeated la- 
ser goniopuncture sessions on the eyes 
of 46 patients (in four cases the tension 
was not controlled). 

Q-switched laser goniopuncture seems 
to offer a new aspect in the treatment of 
glaucoma, but further extensive studies 
and several years of follow-up study are 
certainly needed. 


Submitted for publication July 24, 1973. 

From the Second Medical Institute, I. M. Piro- 
govskaja, Moscow. 

Reprint requests to State Institute for Eye 
Diseases, 5, Pogodinskaja ul., Moscow, USSR (Dr. 
Krasnov). 


UB ipsae o was probably the 
first medical speciality to start 
treatment by laser. Transparency of 
the eye media is certainly unique in 
favoring further developments in this 
field. So far, however, the potentiali- 
ties of the laser beam have been only 
partially used in clinies. The thermal 
(coagulating) effect was the goal in 
numerous clinical studies. 

On the other hand, the biological 
action of laser irradiation is rather 
complex and by far exceeds its ther- 
mal action. Figure 1 (modified after 
Bruma)! provides a general scheme of 
interpenetrating processes produced 
by the ineident laser beam in living 
tissue. 

Different types of laser irradiation 
have quite different distributions of 
the above components in the total ef- 
fect. The ultimate results are usually 
(though perhaps somewhat roughly) 
classified either as thermal or non- 
thermal. Many different devices are 
now united under the term "laser." It 
would certainly be more proper to 
speak of "lasers." Many of them have 
never been used in clinical oph- 
thalmology. 

These theoretical considerations 
constituted a starting point for our 
research in treatment of glaucoma by 
laser. The two traditional ways of 
managing glaucoma, ie, drug therapy 
and surgery, have their drawbacks. 
Drug therapy is often not dependable 
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Incident Laser Pulse 


Biological Target 
(High intensity electromagnetic fields 108 to 102 volts/c Self-focusing effect) 


In Situ Generation of Elastic Waves 
(electrostriction, radiation pressure) 


In Situ Generation of lonizing Radiations 
(Multiphoton effects, harmonic generation) 


Mex . Thermal 
Adiabatic heating by phonon absorption > Effects £ Adiabatic heating by electron absorption 


Vaporization 


E 
Mechanical shock waves ——»- — lonization -K————— Electromagnetic shock waves 


Plasma Pda 


In situ generation of ionizing radiation from ultraviolet to x-rays 


Fig 1.—Interpenetrating processes produced by the incident laser beam in living tis- 


sue. 


enough, and surgery is not safe 
enough. 

It is now common knowledge that 
there exist several possible causes 
that may lead to the increased resist- 
ance to the outflow of the intraocular 
fluid in glaucoma. The most typical of 
them are the iris-block of the cham- 
ber angle, pretrabecular obstruction 
by some extraneous tissue, and affec- 
tions at the inner or outer walls of 
Schlemm canal. Whatever the cause 
may be, it originates somewhere in- 
side a very narrow zone between the 
anterior chamber angle and the col- 
lectors of Schlemm canal. This zone is 
readily accessible for a laser beam 
coming "from inside" (except, of 
course, for the cases of the angle clo- 
sure). Thus, the general idea of treat- 
ing the affected part of the outflow 
passages by a laser beam was fairly 
obvious. Many applied technical prob- 
lems had to be solved, however, to re- 
alize this idea in practice. 

For instance, the conventional la- 
sers already in use in ophthalmology 
(argon gas, pulsed ruby) could be used 
to burn out a hole in the trabecular 
region. However, such an injury en- 
tails a strong inflammatory reaction 
obliterating the tiny passages. So, 
a special kind of laser unit with 
minimum thermal and maximum 
nonthermal action was a primary 
necessity in order to begin our study. 
It is a well-known fact that the non- 
thermal components of laser irradia- 
tion emerge as a factor of importance 


38 Arch Ophthalmol/Vol 92, July 1974 
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in the general effect only in ex- 
tremely short (10-* seconds or less) 
pulses. Lasers generating such bursts 
are called Q-switched (or modulated). 
The energy of a conventional pulsed 
laser is emitted in a series of several 
peaks. The overall duration of such a 
pulse is about 10-? seconds. The 
energy of a Q-switched laser is re- 
leased in a single gigantic peak. 

There is a simple test to demon- 
strate the difference between these 
two types of laser burst. An ordinary 
match is easily lighted up by a con- 
ventional pulse. A Q-switched pulse 
stamps out the inflammable coating, 
setting no fire. 

The biological effect of a Q- 
switched laser pulse amounts to a 
kind of minute explosion. The tissue 
is stamped out rather than burned 
out. The resulting micropuncture was 
just the type of effect needed for our 
work. 

The difficulty of proceeding from 
this starting point is evident from the 
fact that the Q-switched lasers have 
never been tried in clinical oph- 
thalmology before. So it was neces- 
sary to cope with all the elementary 
troubles of a pioneer investigation. 


Method 


A ruby Q-switched unit was chosen be- 
cause it is technically easy to make this 
substance lase in a modulated way. The 
next group of problems to be solved related 
to the task of channeling a Q-switched 
laser beam into the chamber angle. 
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Enormous energy is stored in a single Q- 
switched burst. All this energy has to be 
conducted precisely to the target point 


, 


causing no damage to the adjacent struc- - 


tures of the eye. As our experiments 
showed, the Q-switched laser pulses used 
in this investigation were strong enough to 
blow out small defects in the lenses, on its 
way to the eye. Several methods have been 
tried to cope with this task, and, therefore, 
special short-focusing systems have been 
developed to serve the purpose. This course 
proved rational also because the power den- 
sity (power per unit area) of a focused la- 
ser beam varies inversely with the square 
of the focal length of the lens. A second 
continuous-wave laser (neon-helium) was 
used as a source of pilot light with approxi- 
mately the same wavelength as that of the 
Q-switched laser. This eliminated the er- 
rors in focusing due to chromatic aberra- 
tion. 

Coupling the laser unit to a conventional 
slit-lamp proved most practical. It can also 
be easily adapted to an operating micro- 
scope. The focuses of the Q-switched laser, 
the pilot laser, the slit-lamp microscope, 
and the illumination source are all made 
coincident with the center of the slit im- 
age. This proved very convenient for exact 
focusing and aiming. The amount of 
energy stored up in every single burst can 
be set to any desired value up to 0.2 joules. 
The focal spot diameter is 0.5 to 0.75 mm. 
A closed-circuit cooling system makes any 
outside water supply unnecessary. The 
unit operates on standard AC current, 
127/220 volts. 


Experimental Results 


Two main goals have been pursued 
in our experimental studies: (1) work- 
ing out a simple and safe technique 
for clinical use, and (2) studying 
structural changes in the chamber 
angle due to laser goniopuncture. 

The experiments were carried out 
in the eyes of 50 chinchilla rabbits, 
ten rhesus monkeys, and ten enu- 
cleated human eyes. 

The filtering zone of the rabbit eye 
differs greatly from that of a human. 
Therefore, the rabbit experiments 
served to study the response of the 
eye as a whole and the reactions of 
different structures (cornea, iris, lens) 
to the bursts of Q-switched laser 
energy. It is common knowledge that 
the effect of many irradiations is 
directly proportional to its adsorption 
by the irradiated medium. As far as a 
human eye is concerned, this gener- 
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ally corresponds to the density of pig- 
mentation of the target zone. 
_ So, when a Q-switched laser burst is 
focused on a pigmented iris, a crater- 
like defect is immediately formed. 
Sometimes even a minute hole is seen 
in a few days. Usually some iris ves- 
sels are ruptured, which results in 
hemorrhage. A cloud of exudate al- 
ways appears in front of the target 
point. 

No such phenomena could be pro- 
duced on the eyes of albino rabbits. 

The cornea can also be damaged by 
a passing laser beam, especially if its 
focal spot happens to be too near. A 
special short-focusing goniolens had 
to be devised to avoid this complica- 
tion. Sometimes the corneal endothe- 
lium or the iris surface is hit by the 
light reflected from the target point. 
This usually leaves no trace of injury. 

The anterior capsule of the rabbit 
lens can easily be ruptured by a Q- 
switched laser shot. 

The general inflammatory response 
of the eye to laser goniopuncture 
turned out to be very mild and sub- 
sided quickly. Every Q-switched laser 
impulse striking the eye produces a 
hydrodynamic wave traveling through 
the eyeball. Its height is about 20 to 
30 mm Hg. No immediate or late un- 
toward effect was detected that could 
have been attributed to this phenom- 
enon. 

Structural changes in the chamber 
angle were studied in the monkey and 
enucleated human eyes. Usually, five 
or six laser goniopunctures were de- 
livered to the trabecular region. The 
eyes were enucleated for histologic 
examination after a follow-up study 
from 1 to 14 days. The enucleated hu- 
man eyes were processed immedi- 
ately after irradiation. All these data 
will be published separately. The ba- 
sic fact to mention here is that laser- 
induced defects in the filtering region 
can be traced histologically (Fig 2). 

The conclusion of prime importance 
has been drawn from the above ex- 
perimental studies, namely, that the 
procedure of Q-switched laser gonio- 
puncture can be carried out without 
any appreciable damage to the eye or 
its functions. This favored further 
clinical trials in the eyes of patients 
with glaucoma. 
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Fig 2.—Left, Chamber angle of a rhesus monkey treated with Q-switched laser gonio- 





puncture. Right, Another part of the same angle serves as a control. Destruction of the 
trabecular region (arrow) and a cyclodialysis effect are apparent. 


Clinical Results 


Fifty patients with glaucoma (52 
eyes) have so far been treated by the 
method of laser goniopuncture. The 
maximum follow-up study is three 
years (Krasnov*^?). 

A laser goniopuncture session is 
carried out in a sitting position at the 
slit lamp (Fig 3). Only superficial an- 
esthesia is required (one to two drops 
of 0.5% to 1% pontocaine solution). A 
special goniolens is necessary. Laser 
goniopuncture itself is practically 
painless and was even performed in 
children. A laser burst is several thou- 
sand times shorter than the latent pe- 
riod of nerve receptors. The treated 
eye feels a kind of sharp push, of 
which the patient should be warned 
before the first procedure. 

Up to 20 laser punctures were usu- 
ally carried out in one sitting. The 
lower sectors were as a rule pre- 
ferred, for the angle is wider here and 
its pigmentation is denser. The tar- 
get point was approximately at the 
middle of the trabecular zone. Laser 
bursts ranging from 0.05 to 0.2 J were 
used. 

Initially, only patients with wide- 
angle glaucoma were considered as 
candidates for the procedure. Later, 


several methods were successfully at- 
tempted as preparatory to converting 
narrow angles into wider ones. This 
has also become possible through the 
use of laser. "Laser iridotomy”? may 
sometimes be helpful. Q-switched la- 
sers also provide new possibilities to 
carry out this procedure. We devel- 
oped another method of “laser gonio- 
plasty” to serve the purpose.’ The 
idea underlying the procedure is to 
cause retraction of the iris tissue at 
its root. 

A number of small coagulations 
(sometimes 50 and more) is placed cir- 
cumferentially on the iris (approxi- 
mately along the limbus). This makes 
the iris contract, and its plane recedes 
back immediately. Extensive syne- 
chial obliteration of the angle may 
sometimes present some obstacle, but 
usually the chamber angle becomes 
accessible to the Q-switched laser 
beam at least in some of its sectors. 
Conventional argon gas lasers (or 
even xenon arc coagulators) can be 
used for the procedure of laser gonio- 
plasty. Actually, it should be consid- 
ered as a possible way of pre- 
treatment to any kind of therapy 
indicated in wide-angle glaucoma, 
but contraindicated in narrow-angle 
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glaucoma (with the use of epineph- 
rine). 

Laser gonioplasty seems also to en- 
hance the action of miotics and pres- 
ently appears to have a certain 
prophylactic action in preventing 
acute attacks of intraocular hyperten- 
sion due to angle closure. 

The effect of Q-switched laser 
goniopuncture is closely related to 
some phenomena observed in the 
angle as the procedure is being car- 
ried out. A very bright spark (plasma 
field formation) leaving a small gas 
bubble is seen at the target point. 
Sometimes, minute, crater-like de- 
fects with or ‘without elevated mar- 
gins are also visible. Usually these 
signs are closely dependent on the 
density of pigmentation and the 
width of the angle, thus indicating 
the rate of light absorbtion by the tis- 
sue. They also serve as a check in veri- 
fying the exact site of a laser punc- 
ture. 

The inflammation response to laser 
goniopuncture was, as a rule, very 
mild. The reaction. quickly subsided 
after local treatment with predniso- 
lone solution (3%). Some depigmenta- 
tion in the treated sector of the angle 
may gradually develop, but otherwise 


Fig 4.—Hypotensive action of Q-switched laser goniopuncture. 
Vertical lines represent drop in intraocular pressure connecting 
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Fig 3.—Q-switched laser goniopuncture 
in outpatient department. 


no appreciable side effects were ob- 
served during a three-year follow-up 
period. 

In some cases a laser burst was ac- 
cidentally delivered to the iris. The 
pigment cells at this site were always 
disintegrated, and sometimes a small 
hole in the iris appeared in a few days 
without any sign of posterior syn-. 
echia formation. Striking the pupil- 
lary sphincter invariably led to its 
permanent damage with some dis- 


values before and after treatment. Tension was measured with a 


Tension, mm Hg 





figuration of the pupil. 

In several patients with senile 
cataracts, Q-switched laser bursts . 
were intentionally delivered to the . 
anterior capsule of the lens. There 
were no perceptible changes. 

In ten patients with glaucoma (not 
included in this report) the argon gas 
laser was used to burn out holes in the 
trabecular region. The resulting hypo- 
tensive effect was always short-lived, 
but the inflammatory reaction was 
much more intense than after Q- 
switched laser goniopuncture. 

As was mentioned, 50 patients (52 
eyes) with wide-angle glaucoma have 
so far been carefully followed up af- 
ter Q-switched laser goniopuncture. 
In all eases the patients required sur- 
gery because the tension could not be 
controlled by intensive drug therapy 
(mioties, epinephrine, carbonic anhy- 
drase inhibitors). The treatment by 
laser was the patients' last chance to 
avoid an operation. 

Typical defects of the visual field 
were present in 45 out of 52 eyes, 
some of them extending near the fix- 
ation point. 

The results of Q-switched laser 
goniopuncture are presented on the 
diagram (Fig 4). (The tension was 


tonometer (with this method, borderline between normal and ele- 
vated is 28 mm Hg). 
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Duration of Controlled State, mo 


Fig 5.—Duration of hypotensive action of a single Q-switched laser goniopuncture ses- 
sion. Cases with no or minimal field defects (solid line); cases with moderate field de- 
fects, more than 30° from the fixation point (dotted line); cases with profound field de- 
fects, coming nearer than 30° from the fixation point (broken line with dots). 


measured with a Maklakov tonome- 
ter. With this method the borderline 
between “normal” and “elevated” in- 
traocular pressure is 28 mm Hg.) A 
marked fall in the intraocular pres- 
sure occurred in 50 of the 52 eyes 
treated. In one case the drop reached 
a value of 22 mm Hg. On the average, 
however, the result amounted to 8.3 
mm Hg. In two cases there was no 
measurable response. 

The fall in the intraocular tension 
usually showed up during the first 
four days after the procedure, some- 
times (but seldom) even in a few 
hours. 

Improvement in the outflow facility 
was also invariably detected. The 
average tonographic data for all the 
50 patients were as follows: 


Before the treatment: 

C=0.08 + 0.03; F=1.4 — 0.4 

After the treatment: 

C=0.13 + 0.06; F=1.7 + 0.5. 
(C:coefficient of facility of outflow; 
F:rate of aqueous flow [minute vol- 
ume] 
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If, as a result of Q-switched laser 
goniopuncture, the tension was con- 
trolled, all drug therapy was discon- 
tinued. In a few days or weeks some 
additional miotic therapy usually be- 
came necessary again to control the 
tension (before the procedure the ten- 
sion could not be controlled). These 
results are summarized as follows: 
tension controlled (overall figure), 50 
cases (out of 52); in 28 cases the same 
therapy was given as before the pro- 
cedure; minimal therapy (pilocarpine 
hydrochloride, two times daily), 16 
cases; no therapy, 6 cases. 

On the average, the controlled state 
lasted for approximately three 
months, ranging from two weeks to 
eight months (Fig 5). 

On the whole, the results were bet- 
ter and lasted longer at the initial 
stages of the disease. It may be as- 
sumed that at later stages the affec- 
tion of the outflow passages (what- 
ever its true nature) spreads 
“downstream” through the sclera. 
This may hamper the laser beam’s 


penetration of the diseased zone. 

The initial result could usually be 
regained by a repeated Q-switched la- 
ser goniopuncture. Therefore, it 
seems logical and practical to proceed 
with the treatment if every single 
session of laser goniopuncture con- 
trols the intraocular pressure for at 
least two months. The procedure will 
then have to be repeated six times a 
year. For most patients this would 
certainly be much more convenient 
than the nuisance of using eyedrops 
several times a day. 

At present the controlled state of 
the intraocular tension is maintained 
by repeated sessions of laser gonio- 


puncture in 46 eyes, and surgery | 


(which would otherwise be a neces- 
sity) has so far been avoided. Six eyes 
were operated on (in two cases, ten- 
sion was not controlled by the proce- 
dure; in four cases, the controlled 
state was too short-lived). 


Comment 


Further extensive studies and sev- 
eral years’ follow-up study are cer- 
tainly needed to assess thoroughly 
the clinical value of Q-switched laser 
goniopuncture in glaucoma. What 
now seems evident, however, is that 
the method offers a wholly novel pros- 
pect in the treatment of glaucoma. 

The procedure of laser goniopunc- 
ture takes only a few minutes to per- 
form and can easily be managed even 
in outpatient departments. At pres- 
ent, the method is aimed primarily to 
replace (at least, partially) surgery in 
glaucoma. If this comes true, then the 
laser treatment may eventually be- 
come competitive even with the drug 
therapy of glaucoma. 
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Intraocular Injection of Gentamicin 


Toxic Effects and Clearance 


Gholam A. Peyman, MD; Donald R. May, MD; Eric S. Ericson, MD; David Apple, MD, Chicago 


Gentamicin sulfate was injected into 
the anterior chamber and vitreous body of 
rabbit eyes to evaluate its suitability for 
intraocular injection and its toxicity on in- 
traocular tissues. No permanent toxic se- 
quelae were produced when 250,g to 
8,000ug of gentamicin sulfate were in- 
jected into the anterior chamber. Retinal 
toxicity was noted when 1,000ug of gen- 
tamicin sulfate or more were injected into 


dophthalmitis is a devastating 
complieation of intraocular sur- 
gery and eye trauma. Because of poor 
intraocular penetration of topically, 
subconjunctivally, sub-Tenon, and 
systemically administered antibiotics, 
endophthalmitis has not often been 
treated successfully, and frequently 
results in the destruction of ocular 
tissue despite the availability of po- 
tent antibiotics. Even large doses of 
antibiotics administered via con- 
ventional routes do not provide 
greater than minimal inhibitory con- 
centrations in the vitreous.’ 
Intraocular injection of penicillin 
was first performed by von Sallman 
and associates,"' who reported that 
therapeutic levels of penicillin could 
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the vitreous body. When 2,0004g to 
10,000,g of gentamicin sulfate were in- 
jected into the vitreous, cataracts devel- 
oped. Doses greater than 8,000ug caused 
keratopathy. In addition, it has been 
shown that a single intravitreal injection 
of 500,g of gentamicin sulfate will main- 
tain levels of 4ug/ml or greater inside the 
vitreous body for 96 hours. 


be maintained by this route. Later, 
Leopold; Maylath and Leopold,’ 
Mann," and Duguid et al" confirmed 
these results. However, in the past 
this method of treatment has not 
been widely accepted as being able to 
produce superior results compared to 
systemic or subconjunctival therapy.” 
The present study was carried out 
to evaluate the suitability of gen- 
tamicin sulfate for intraocular injec- 
tion and to determine the clearance 
of gentamicin from the vitreous body 
after a single intravitreal injection. 


Materials and Methods 


Part 1: Toxic Effects.—Part 1 of the ex- 
periment is an evaluation of the toxicity of 
gentamicin injected (a) into the anterior 
chamber, and (b) into the vitreous of nor- 
mal rabbit eyes. 

A. Anterior Chamber Injection.—Nine 
albino rabbits weighing approximately 3 
kg each were used. The animals were pre- 
medicated with 0.3 mg of atropine sulfate 
intramuscularly to decrease respiratory 
tract secretions and were anesthetized by 
the intravenous injection of pentobarbital 


sodium. The pupils were dilated with 1% 
cyclopentolate hydrochloride and 1% atro- 
pine. The eyes were stabilized by grasping 
the superior and inferior rectus muscles 
with a toothed forceps. A sterile aqueous 
solution of gentamicin sulfate (Gentamicin 
Reagent Solution) with an initial concen- 
tration of 50 mg/ml was used. This was di- 
luted with normal saline to the desired con- 
centrations. 

Volumes of 0.1 and 0.2 ml containing 
250ug to 8,000ug of gentamicin sulfate 
were injected at the limbus into the ante- 
rior chamber (Table 1). Prior to the injec- 
tion, the same volume of aqueous humor 
was withdrawn by a needle paracentesis of 
the anterior chamber to prevent an in- 
crease in intraocular pressure. The right 
eye of each animal was injected with gen- 
tamicin. The left eye served as a control 
and was injected with normal saline. The 
eyes were examined ophthalmoscopically 
and with an operating microscope with a slit 
lamp illumination system (Zeiss [No. 1]).'* 
Intraocular pressures were measured with 
an applamatic tonometer (Bausch and 
Lomb). The animals were killed at inter- 
vals from 48 hours to five months after in- 
jection. This was done by the intravenous 
injection of a lethal dose of pentobarbital 
sodium. The eyes were enucleated, fixed in 
a solution of 1:1 formaldehyde in a phos- 
phate buffer of pH 7.4. They were then de- 
hydrated with alcohol, imbedded in paraf- 
fin, sectioned with a microtome (American 
Optical), and stained with hematoxylin-eo- 
sin. The sections were examined by light 
microscopy. 

B. Intravitreal Injection.—Forty pig- 
mented rabbits weighing approximately 3 
kg each were used in this part of the ex- 
periment. Volumes of 0.1 and 0.2 ml of 
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Fig 1.—After injection 24 to 48 hours. 
Small vacuoles appear at posterior pole of 
lens and begin to coalesce. 


Fig 4.—After injection five to ten days. 
Opacification begins in area of vacuole 
coalescence (slit-lamp photograph). 





gentamicin solution containing 250ug to 
10,000ug of gentamicin sulfate were in- 
jected through pars plana into the vitreous 
body of the right eye of each animal (Table 
2). The injections were performed under 
direct observation with the aid of an indi- 
rect ophthalmoscope. In the animals re- 
ceiving a 0.2 ml injection of the solution, an 
anterior chamber paracentesis was per- 
formed to prevent an increase in intraocu- 
lar pressure. The left eye of 34 of the ani- 
mals served as a control and received an 
injection of 0.1 or 0.2 ml of normal saline 
solution. The eyes were followed up to five 
months. The animals were killed and the 
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Fig 2.—After injection two to five days. 
Vacuoles continue to appear and coa- 
lesce over posterior cortex. 


Fig 5.—After injection ten days to five 
weeks. Areas of opacification become 
more dense and progress throughout en- 
tire lens cortex (slit-lamp photograph). 





eyes enucleated and processed for histo- 
logic evaluation as in part 1,A. In addition, 
electroretinograms were performed on two 
rabbits which had received 500ug of gen- 
tamicin sulfate five months previously. 
Part 2: Clearance of Gentamicin From the 
Vitreous.—Nine albino rabbits weighing 
approximately 3 kg each were used. The 
animals were premedicated, anesthetized, 
and their pupils dilated as described in 
part 1,A. As in part 1, a sterile aqueous so- 
lution of gentamicin sulfate was diluted 
with normal saline for injections. A volume 
of 0.1 ml of solution containing 500ug of 
gentamicin sulfate was injected into the 





Fig 3.—After injection two to five days. 
Bullous enlargements appeared in ante- 
rior cortex in two lenses which developed 
cataracts (slit-lamp photograph). 


Fig 6.—Mature cataract at 
mately five weeks after injection. 


approxi- 





vitreous body. 

One animal was killed at each of the fol- 
lowing time intervals after injection: 0, 1, 
2, 4, 8, 24, 48, 72, and 96 hours. This was 
done by the intravenous injection of a le- 
thal dose of pentobarbital sodium. Both 
eyes were immediately enucleated and fro- 
zen in liquid nitrogen to prevent further 
diffusion of the gentamicin out of the vit- 
reous. 

The vitreous was removed intact from 
each eye while it was still frozen. After the 
vitreous had thawed, its volume was mea- 
sured. An equal volume of sterile saline 
was then added up to each sample of vit- 
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reous and the mixture was homogenized by 
aspirating and forcing it several times 
through a 16-gauge needle with a 5-ml sy- 
ringe. The resulting mixture was then cen- 
trifuged at 2,000 rpm for 15 minutes, and 
the supernatant was removed from the 
sediment. These supernatant samples were 
frozen and shipped in dry ice to the Scher- 
ing Corporation, Bloomfield, NJ. Their Mi- 
crobiologic Assay Group determined the 
gentamicin concentration of each sample 
by a standard curve disk-plate assay using 
Staphylococcus aureus as the test orga- 
nism." 


Results 


A. Anterior Chamber.—Six of the 
eyes in this study demonstrated vary- 
ing degrees of exudative fibrinous re- 
action in the anterior chamber within 
48 hours after injection. This was 
noted in four control and two experi- 
mental eyes. These exudates uniform- 
ly cleared within ten days. No resid- 
ual effects were noted clinically or 
histologically one month after injec- 
tion. Neither the normal saline nor 
any of the concentrations of gen- 
tamicin injected into the anterior 
chambers produced any other toxic 
effects (Table 1). 

Intraocular pressures measured in 
five control eyes and five gentamicin- 
injected eyes (250ug to 8,000ug of 
gentamicin sulfate) were all in the 
normal range (16 to 20 mm Hg) three 
months after injection. 

On examination of representative 
sections of both experimental and 
control eyes by light microscopy there 
was no evidence of pathological 
changes in the lenses, retinas, or 
other ocular tissues. The control eyes 
and experimental eyes which had de- 
veloped iritis did not show any per- 
manent histologic changes one month 
after injection. 

B. Vitreous Body.—Normal saline 
alone injected into the vitreous body 
produced no changes which were vis- 
ible under ophthalmoscopic or slit- 
lamp observation. A dose of 500ug or 
less of gentamicin sulfate injected 
into the vitreous body also produced 
no changes. Four of the eyes injected 
with 4,000ug of gentamicin sulfate or 
more developed a fibrinous reaction in 
the anterior chamber. This reaction 
resolved within ten days in all four 
eyes. Three of the six eyes receiving 
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Fig 7.—Histological study of cataract of Fig 6. C indicates cortex; V, vitreous. There is 


marked degeneration and liquefaction in posterior subcapsular region (hematoxylin-eo- 


sin, x 300). 


Fig 8.—After injection five to seven 
weeks. Cortex of lens has become irreg- 
ularly opaque. 





doses of gentamicin sulfate of 2,000ug 
and all receiving 3,000ug and more, 
however, uniformly developed lens 
changes within 48 hours. These 
changes progressed to mature cata- 
racts within five weeks (Table 2). The 
development of the gentamicin cata- 
ract was observed in a predictable 
pattern: 

Stage 1: Vacuole Formation.—Dur- 
ing the first 24 to 48 hours after injec- 
tion, small scattered vacuoles ap- 
peared at the posterior subcapsular 
region of the lens and began to coa- 


Fig 9.—Cross section of cataract of Fig 
7. Opaque cortex is seen surrounding nu- 
cleus which is translucent. 





lesce (Fig 1). About one half of these 
lenses had similar vacuoles but to a 
lesser degree, beneath the anterior 
capsule. 

Stage 2: Vacuole Coalescence.— 
From two to five days after injec- 
tion, vacuoles continued to coalesce 
beneaththe posterior capsule(Fig 2). In 
two of the 38 lenses bulbous en- 
largements were noted to form on 
the anterior cortex (Fig 3). The bullae 
gradually subsided; however, the pro- 
gression to mature cataract in these 
two lenses was at approximately one 
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Fig 10.—Retina at 48 hours after injection of 4,000ug of gentamicin sulfate. Areas of 
degeneration appear in all layers of retina but particularly in outer half. C indicates cho- 
roid (hematoxylin-eosin, X 300). 


Fig 11.—Retina at 27 days after injection of 4,000ug of gentamicin sulfate. There is a 
loss of neurons with a decrease in retinal thickness to about half of normal size in all lay- 
ers. Note disorganization of the retina. C indicates choroid (hematoxylin-eosin, x 300). 





Table 1.—Toxic Effects of Gentamicin Injected Into the Anterior Chamber 


Volume Aqueous 
No. of Injected, Total Dose, Concentration,* 
Eyes ml (ug) ug/ml Cataract lritis 
Experimental 
250 810 


500 1,620 ' 
1,000 3,240 
2,000 6,840 
3,000 9,720 
4,000 12,960 
8,000 25,920 


ml normal 
saline 


* Calculated from an average volume of rabbit aqueous of 0.3 ml. 
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half the rate of the other lenses. 

Stage 3: Early Opacification.—From 
five to ten days after injection, opaci- 
fieation began in the area of vacuole 
coalescence (Fig 4). 

Stage 4: Advancing Opacification 
and Cataract Maturation.—From ten 
days to five weeks the area of opaci- 
fication became more dense and pro- 
gressed involving the entire lens cor- 
tex (Fig 5). At this time, the lens had 
the appearance of a mature cataract 
(Fig 6). Light microscopy of these 
lenses showed marked degeneration 
and liquefaction of the lens cortex 
(Fig 7). 

Stage 5: Hardening of the Cortex.— 
From five to seven weeks after gen- 
tamicin injection, the cortex of the 
lens became hard and irregularly 
opaque (Fig 8 and 9). The cataract did 
not grossly change from this stage up 
to five months after injection. 

In three of the six eyes injected 
with 1,000ug of gentamicin sulfate, 
the retina was histologically normal. 
The remaining three eyes of this 
group showed localized areas of reti- 
nal degeneration. However, the eyes 
injected with 2,000ug or more of gen- 
tamicin sulfate uniformly developed 
diffuse retinal degeneration. These 
changes were observed within 48 
hours after injection and involved 
particularly the outer one half of the 
retina (Fig 10). Further progression 
of the degenerative process caused 
complete disorganization (Fig 11) and 
attenuation of the remaining retina 
(Fig 12). 

Among the other complications ob- 
served were iritis and band kera- 
topathy. Iritis and posterior synechia 
formation occurred in four of the eyes 
which received 4,000ug and in one eye 
which received 8,000ug of gentamicin 
sulfate. Band keratopathy was noted 
only in eyes receiving 8,000ug and 
10,000ug of gentamicin sulfate intra- 
vitreally. 

The retinas and other structures of 
the control eyes, and all eyes receiv- 
ing 500ug of gentamicin sulfate or 
less were histologically normal (Fig 
13). 

The electroretinograms performed 
on two rabbits receiving 500ug micro- 
grams of gentamicin sulfate demon- 
strated that the photopic responses of 
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Fig 12.—Retina at five months after injection. Note advanced degeneration and attenu- 
ation of the retina. C indicates choroid (hematoxylin-eosin, x 300). 


Fig 14.—Clearance of gentamicin from rabbit vitreous. 


TOTAL uG GENTAMICIN REMAINING 


04 8 16 24 48 72 96 


TIME POSTINJECTION (HOURS) 


Table 2.—Toxic Effects of Gentamicin* Injected Into the Vitreous Body 


Vitreous 
Volume Concen- Retinal 
No. of Injected, Total Dose, tration,t Degen- 
Eyes ml ug ug/ml Cataract lritis eration 


Experimental 
1 0.1 250 180 


0.1 400 285 
0.1 500 360 
0.1 1,000 720 
0.1 2,000 1,440 
0.1 3,000 2,160 
0.2 4,000 2,880 
0.1 4,000 2,880 
0.1 8,000 5,760 
2 0.1 10,000 7,200 


Control 
34 0.1 & 0.2 
ml normal 
saline 
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* Fresh Gentamicin Reagent Solution. 
t Calculated from an average volume of rabbit vitreous of 1.4 ml. 
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Fig 13.—Retina 50 days after injection of 
500ug of gentamicin sulfate. The retina 
shows normal thickness and no significant 
abnormalities apart from mild autolytic 
change (hematoxylin-eosin, x 300). 


the treated eyes were identical to 
those of the control eyes in amplitude 
and configuration. Intraocular pres- 
sures were measured in five of the 
rabbits of this series which had re- 
ceived from 500ug to 4,000ug of gen- 
tamicin sulfate three months previ- 
ously. Pressures in both of the control 
and gentamicin-injected eyes were all 
within the normal range of 16 to 20 
mm Hg. 

Part 2: Clearance of Gentamicin 
From the Vitreous.—In the first part of 
this experiment it was shown that 
o00ug of gentamicin sulfate was a 
nontoxie dose when injected in the 
rabbit eye. In this part, the clearance 
of 500ug of gentamicin sulfate from 
the vitreous after a single injection 
was studied. 

The volume of the vitreous body 
ranged from 1.2 to 1.6 ml with an 
average volume of 1.4 ml and a stan- 
dard deviation of 0.08 ml. From the 
original volume of each vitreous body 
and its assayed gentamicin levels, the 
gentamicin remaining in each was eas- 
ily determined. The average amount 
of gentamicin which remained in 
each pair of eyes was plotted vs the 
time elapsed after injection (Fig 14). 
This graph shows that after 24 hours, 
more than half of the gentamicin in- 
jected had been cleared. However, a 
concentration of gentamicin greater 
than the minimum serum bactericidal 
concentration (4ug/ml)"'* was still 
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present in the vitreous at 96 hours af- 
ter injection. 


Comment 


The first part of the experiment 
demonstrates that up to 500ug of gen- 
tamicin sulfate can be injected into 
the vitreous of the rabbit eye without 
toxic sequelae. However, doses up to 
8,000ug of gentamicin sulfate in- 
jected into the anterior chamber have 
been tolerated without permanent 
complications. The latter can be ex- 
plained by the fact that aqueous hu- 
mor is continuously drained and re- 
plenished, thus carrying gentamicin 
quickly from the eye. In contrast to 
the rapid clearance of material from 
the anterior chamber, the clearance 
of material from the vitreous body is 
much slower. Interestingly, the rate 
of efflux of gentamicin from the vit- 
reous is much less (half life of 20 
hours) than other substances such as 
penicillin which is actively trans- 
ported (half life two to three hours)*"’ 
or sodium which passively diffuses 
from the vitreous.'*'* It is possible 
that gentamicin binds to some compo- 
nent of the vitreous as it does to 
plasma protein and is released slowly. 
As a result, the intravitreal injection 
of gentamicin is longer in contact 
with ocular tissue, than when injected 
into the anterior chamber. This pre- 
sumably would account for the com- 
plications noted when 1,000ug or more 
of gentamicin sulfate was injected 
into the vitreous. Cataract formation 
and retinal degeneration and kera- 
topathy were among these complica- 
tions. 

The intravitreal injection of gen- 
tamicin is a very reliable and pre- 
dictable method of producing experi- 
mental cataracts. The morphologic 
changes occur over a period of ap- 
proximately seven weeks. Vacuoles 
appear on the posterior pole of the 
lens within 48 hours. They continue to 
coalesce over the next eight days. 
Opacification begins in the area of 
vacuole coalescence, and a mature 
cataract develops five weeks after in- 
jection. Further experimental studies 
are necessary to evaluate the mecha- 
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nism of cataractogenesis. 

Localized retinal degeneration oc- 
curred in three of six eyes injected 
with 1,000ug of gentamicin sulfate. 
The mechanism of this toxic effect 
has not been determined. 

A dose of 500ug of gentamicin sul- 
fate produces an initial concentration 
in the rabbit eye at least 100-fold 
to 200-fold greater than the recom- 
mended therapeutic serum level.'^' 
The dosage for either anterior cham- 
ber or intravitreal injection should 
not exceed this concentration. The 
normal findings of  electroretino- 
grams and histological studies in the 
rabbit eyes treated with up to 500ug 
of gentamicin sulfate showed that 
this dose range has been safely toler- 
ated. 

"The clearance studies demonstrate 
that 500ug of gentamicin sulfate, 
when injected intravitreally, main- 
tains an antibiotic level of greater 


than 4ug/ml for longer than 96 hours. 
In conclusion, we have established a 
nontoxic dose of gentamicin for in- 
travitreal injection in the rabbit. If 
further experiments on primates con- 
firm our present findings, the intra- 
vitreal injection of gentamicin may 
have great implication in the treat- 
ment of human endophthalmitis. 


This investigation was supported in part by 
Public Health Service research grant EY 1107- 
02, and by a grant from the National Society for 
the Prevention of Blindness, and a grant from 
the Schering Corporation, Bloomfield, NJ. 

The gentamicin sulfate used in this investiga- 
tion was supplied as Gentamicin Reagent Solu- 
tion through the Schering Corporation, Bloom- 
field, NJ. Edwin Oden of the Schering Corpora- 
tion performed the microbiologic assays; Gerald 
Fishman, MD, performed the electroretinograms; 
Bruce Busse and Marlene Fishman provided pho- 
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Nonproprietary Name and 
Trademark of Drug 


Gentamicin sulfate—Garamycin. 
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Therapeutic Value of Keratoplasty 


in Keratomycosis 


An Experimental Study 


Gurbax Singh, MS; Shiv Raj Kumar Malik, MS, FRCS; Promod Kumar Bhatnagar, MS, New Delhi $ 


Lamellar and penetrating keratoplasty 
was carried out in experimentally pro- 
duced fungal corneal ulcers in rabbits. All 
the eyes in which lamellar keratoplasty 
was performed were lost due to reinfec- 
tion. However, 80% of the eyes in which 
penetrating keratoplasty was carried out 
were saved. 


| lesioni frequency of mycotic 
corneal ulcers is of considerable 
concern in present day medicine. In 
the absence of a good antifungal an- 
tibiotic for ophthalmic use, these 
cases are either lost or heal with thick 
vascularized leukomas. It appears 
from some of the recent work that ker- 
atoplasty gives best therapeutic re- 
sults.*-° This study was undertaken to 
evaluate the results of lamellar and 
penetrating keratoplasty in cases of 
experimentally produced fungal cor- 
neal ulcers. 


Material and Methods 


The study was carried out on albino and 
pigmented rabbits weighing between 1 
and 2 kg. Fungal corneal ulcers were pro- 
duced in the right cornea of each rabbit 
using Aspergillus fumigatus suspension. 
Homografts were used in all the cases. The 
cases were divided into two groups: group 
A, before the development of hypopyon, 
and group B, after the development of hy- 
popyon. 

In each group lamellar and penetrating 
keratoplasty was performed. 

Production of Keratomycosis.—Subcon- 
junctival injection of 1.5 mg of hydro- 
cortisone was given 24 hours prior to, at 
the time of, and 24 hours after the inocula- 
tion of fungus. An intracorneal injection of 
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Fig 1.—Left, Appearance of lamellar graft edge infection in mycotic ulcers on third 


day. Right, Appearance of lamellar graft bed infection in mycotic ulcer on third day. 


0.1 ml of fungus suspension containing 
9,000 spores per milliliter was given using 
a 26-gauge needle into the superficial part 
of the cornea (modified after Ley, 1956). 
All the animals were watched daily for ap- 
pearance of keratitis, iritis, and hypopyon. 
Local instillation of sulphacetamide 30% 
and oc-atropine sulphate 1% were used in 
the form of preoperative and postoperative 
treatment. 

Surgical Technique.—Rabbits were 
anesthetized by chlorpromazine hydrochlo- 
ride, 12.5 mg/kg intramuscularly, and thio- 
pental (Pentothal) sodium 25 mg intrave- 
nously through the marginal ear vein. The 
depth of anesthesia was regulated by the 
amount of respiratory depression. Lamel- 
lar and penetrating keratoplasty was car- 
ried out in both the groups under com- 
pletely aseptic conditions. The hypopyon 
was washed in penetrating keratoplasty, 
while it was left untouched in cases of 
lamellar keratoplasty. Surgically excised 
buttons were subjected to histopathologi- 
cal examination, 


Results 


Lamellar Keratoplasty.-Growp A.— 
In three experiments lamellar kerato- 
plasty was carried out between the 
sixth and eighth day of infection 
(Table 1). The size of the graft varied 
between 7 and 10 mm. At the time of 
surgery all of the infected tissue 
could be taken out by a deep lamellar 
dissection and the bed was made 
clear. Reinfection of graft took place 


from the edge of the graft in two 
cases on the first day and in the form 
of a dot in the bed in one case after 48 
hours. Gradually infection spread to 
all of the graft and the eyes were lost 
due to severe intraocular infection 
(Fig 1 to 3). 

Group B.—In five cases lamellar ker- 
atoplasty was carried out after the 
hypopyon had developed. The size of 
the graft varied between 7 and 10 
mm. The grafts remained clear for 
the first 24 hours. On the second day 
infiltration appeared at the edge of 
the graft in three cases and from the 
bed of the graft in two cases. All the 
corneas perforated by the 16th day 
and the eyes were lost. 

Penetrating — Keratoplasty.—Growp 
A.—In five rabbits penetrating ker- 
atoplasty was carried out between 
seven and ten days (Table 2). The 
graft size varied between 7 and 9 
mm. In all the cases infection was 
brought under control. Out of these, 
three grafts remained clear through- 
out the course of study while in two, 
haze appeared all along the periphery 
of the graft. These cases had devel- 
oped peripheral anterior synechia. 

Group B.—In this group five rabbits 
were operated after the hypopyon 
had developed. Graft size varied be- 
tween 6 and 11 mm. In two cases rein- 
fection of the graft occurred on the 
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Table 1.—Lamellar Keratoplasty in Fungal Ulcers 





Postoperative Follow-Up (Day) 













Operative Notes M ——————áÀ Final Result 
Infection f FA 
Size of Condi- MÀ Saved 
Case Graft tion of From From Perfo- or 
No. (mm) Bed Edge Bed ration Graft Lost 
Group A 1 7 X 0.45 Clear 1 d 10 Reinfected Lost 
^ 2 10 X 0.4 -do- ES 4 12 Reinfected Lost 
3 8 X 0.45 -do- 2 8 Reinfected Lost 
« Group B 4 10 X 0.45 Clear 2 deus 16 iis Lost 
5 7 X 0.45 -do- 2 i. 11 Reinfected -do- 
6 9 X 0.45 -do- 2 Ui. 7 Reinfected -do- 
7 9 x 0.5 -do- "E 2 9 Reinfected -do- 
8 9 X 0.5 Reinfected -do- 








Table 2.—Penetrating Keratoplasty in Fungal Ulcers 


Operative Procedure Infection (Day) Final Result 


Case Size of Compli- From Abscess Perfo- Graft Lost/ Compli- 
No. Graft cations Edge Formation ration Clarity Saved cations 
Group A 1 7 Nil Res vr c Semitrans- Saved 
parent 


2 8 Slight endothelial i i i Clear Saved 
damage 
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Nil Gib aes gc Clear Saved Anterior 
synechia 
Edges damaged : 4 Ww id Haze at Saved Anterior 
slightly periphery synechia 
Clear Saved Small anterior 
synechia 
Clear Saved 
Clear Saved 
"e Lost 
Clear Saved 
Lost 





second day and the corneas perfo- 
rated on the eighth day and 12th day. 
Both the eyes were lost. In the re- 
maining three cases infection was 
brought under control and grafts re- 
mained clear. 





Comment 





on Medical therapy of keratomycosis 


cde "cet d Se ut in the form of iodides, hamycin, cyclo- 
Fig 2.—Preoperative appearance of mycotic corneal ulcer without hypopyon. Right, hexamide, nystatin, amphotericin B, 
Postoperatively a clear penetrating graft. hachimycin (Trichomycin), and pi- 


maricine have been used by various 
workers in an attempt to control the 
infection.'?** It has been seen that . 
such a therapy is unreliable and gives 
inconsistent results. Conjunctival 
flap was used by a few workers in 
desperate cases in an attempt to con- 
trol the infection.'?* This procedure, 
too, fails to eliminate infection in the 
majority of cases, and those that heal 
are saved only structurally with 
richly vascularized leukoma. 

In an earlier study of the role of ker- 
atoplasty in clinical cases of mycotic 


Fig 3.—Preoperative appearance of a hypopyon fungal ulcer. Right, Postoperatively a 
clear penetrating graft. 
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Fig 4.—Left, Histopathological appearance of corneal button 
showing deeper penetration of fungus even when dissected 
lamellar bed was clear (methamin silver, x 100). Center, His- 
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perforated. 


topathological appearance showing a deeper penetration of fun- 


corneal ulcer, Singh and Malik? felt 
that penetrating keratoplasty is the 
procedure of choice in such cases. 
Good results were also obtained by a 
few workers with penetrating kerato- 
plasty in fungal corneal ulcers.'-?9-:? 
This prompted us to conduct the pres- 
ent experimental study to assess the 
value of planned lamellar and pene- 
trating keratoplasty in established 
cases of fungal corneal ulcers. 

This study shows that lamellar ker- 
atoplasty is a failure in experimental 
fungal ulcers. The graft gets rein- 
fected and the eyes are lost (Fig 1 to 
3). This is due to the penetration of 
the fungus close to the Descemet 
membrane and even into the anterior 
chamber though the ulcer may appear 
superficial (Fig 4). This finding also 
supports the observation made by Po- 
lack et al? that lamellar keratoplasty 
is contraindicated in cases where 
there is a suspicion of active fungal 
infection as most of the fungi tend to 
grow rapidly in graft interphase. 

Penetrating keratoplasty in earlier 
cases without hypopyon gives much 
better results than with hypopyon. 
Two of five eyes in group B were lost 
due to reinfection. It was probably 
due to the smaller size of the graft in 
relation to ulcer size, as the hypopyon 
in these cases gives an optical illusion 
which is proved by the presence of ex- 


tension of fungal hyphae to the cut 
edge of the corneal button. Berson et 
al" treated five cases of active fungal 
ulcers with penetrating keratoplasty. 
Two eyes were lost due to reinfection 
and the remaining three were saved 
only structurally. They observed that 
keratoplasty as a primary procedure 
is unpredictable even when the fun- 
gus appears to be clinically excised. 
Sanders’ performed penetrating ker- 
atoplasty in 15 eyes, of which two 
were lost due to reinfection and only 
two had good visual acuity. Remain- 
ing cases were thought to be unfit for 
future optical grafting due to the 
presence of extensive anterior syn- 
echia, vascularization, and secondary 
glaucoma. Polack et al? reported sim- 
ilar results and were able to save 15 
eyes structurally whereas the im- 
provement in visual acuity was no- 
ticed only in seven eyes. One eye was 
eviscerated. All these authors had 
taken up cases for penetrating ker- 
atoplasty as a last resort in a desper- 
ate bid to save the eyes. Many of 
the cases had undergone one or more 
surgical procedures in the form of 
keratectomy, conjunctival flap, and 
lamellar keratoplasty prior to a pene- 
trating graft. 

Results in the present study em- 
phasize the role of elective pene- 
trating keratoplasty as a procedure of 


Ís 


gus close to Descemet membrane (methamin silver, x 400). 
Right, Presence of fungus with hypopyon although ulcer had not 


choice in an established case of fungal 
corneal ulcer. 


Key Words.—Keratomycosis; lamellar ke- 
ratoplasty; reinfection; deeper pene- 
tration; penetrating keratoplasty. 


Nonproprietary Names and 
Trademarks of Drugs 


Hamycin—Primamycin. 
Amphotericin B—Fungizone. 
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Photodynamie Inactivation of 


- Herpes Simplex Keratitis 


Charles S. Tara, MD; John A. Stanley, MD; Louis S. Kucera, PhD; 


Stephen Hollis, Winston-Salem, NC ` 


Bilateral herpes simplex keratitis was 
induced in rabbit corneas. The infected 
corneas were treated with either neutral 
red dye followed by exposure to fluores- 
cent light or with idoxuridine ointment. 
Dye-light treatment produced a faster 
cure rate than idoxuridine. 


hotodynamic inactivation is the 
photosensitization of a living 
system by a substance that acts as a 
light absorber to initiate a toxic 
photochemical reaction.' This is not a 
new concept. Raab’ in 1900 showed 
that methylene blue is toxic to para- 
mecium in daylight but nontoxic in 
the dark. More recent studies have 
shown that many viruses can be 
photoinactivated with some of the 
heterotricyclic dyes. Herpes simplex 
virus, for example, binds irreversibly 
with neutral red dye, proflavine, and 
toluidine blue and will become rapidly 
inactivated if exposed to ordinary 
fluorescent light.* Studies by Freifel- 
der and Uretz^ have shown that such 
dyes have an affinity for the guanine 
base portions of viral DNA, and that 
subsequent exposure to light excites 
the guanine molecule disrupting the 
. base sequence to produce critical 
changes in the molecular organization 
of some viruses. 

Felber and co-workers’ investi- 
gated the treatment of herpes labialis 
with neutral red dye followed by ex- 
posure to fluorescent light and re- 
ported that healing time was short- 
ened and recurrence rate decreased. 


More recently herpes simplex kera- 
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titis in rabbits has been treated with 
topieally applied proflavine followed 
by exposure to fluorescent light and 
favorable results have been reported.’ 
The purpose of this paper is to eval- 
uate photoinactivation of herpes sim- 


- plex keratitis in rabbits with neutral 


red dye by comparing its efficacy to 
idoxuridine (5-iodo-2-desoxyuridine), 
an established antiviral agent. 


Material 


Virus.—The herpes simplex type 1 virus 
(HSV-1) used in these experiments has 
made 540 passages since its original isola- 
tion at the Rockefeller Institute and has 
maintained a high virulence for the rabbit 
cornea. The stock was prepared by inocu- 
lating virus onto the chorioallantoic mem- 
brane of 10-day-old to 12-day-old chick em- 
bryonated eggs. The virus was harvested 
and stored at —65 C for three days before 
infecting rabbit corneas. Viral infectivity 
was titered in test tube cultures of human 
epidermoid (HEp-2) cells. The tissue cul- 
ture infective dose (TCID,) was 3 X 
10*/ml. 

Neutral Red Dye.—A 0.1% neutral red dye 
solution was prepared with normal saline 
and sterilized by filtration through a 0.22 
filter. The sterile solution was stored in 
amber bottles for no more than three 
months. 


Methods 


Production of Keratitis.—Thirty-two New 
Zealand albino rabbits weighing between 1 
and 2 kg were used. Twelve rabbits served 
as noninfected controls (three in each of 
the four groups) and 20 developed a bilat- 
eral herpes simplex keratitis as a result 
of the following procedure. Three inter- 
locking shallow circles were cut on each 
cornea with a 5-mm trephine set to a depth 
of 0.05 mm; 0.05 ml of the viral stock was 
dropped into the lower cul de sac and the 
eyelids rubbed against the cornea for 30 
seconds. All rabbits were kept in the same 
room, and all were exposed to overhead 
fluorescent lighting only as needed for 


cleaning, feeding, and experimental obser- 
vation. 

Grading of Keratitis.—A cornea was con- 
sidered initially infected when at least two 
quadrants of the corneal epithelium were 
involved with herpetic lesions, whether 
dendritie, punctate, or geographic. All in- 
fected rabbits in the study had bilateral 
keratitis. The keratitis was graded accord- 
ing to the system used at the Wills Eye 
Hospital as follows: 0 indicates no epithe- 
lial defect of the cornea; 1+, one quadrant 
of the cornea involved; 2+, two quadrants 
of the cornea involved; 3+, three quadrants 
of the cornea involved; and 4+, all quad- 
rants of the cornea involved. 

Grading of keratitis was done daily for 
13 days utilizing a Haag-Streit slit-lamp 
and cobalt blue light illumination of so- 
dium fluorescein dyed corneas. Grading of 
keratitis was carried out in a single blind 
fashion with neither the handler of the an- 
imal nor the grader being told of the treat- 
ment or the status of infection. A cure was 
considered to be grade 0 with no epithelial 
defects of the cornea. 

Treatment of Keratitis.— The rabbits were 
divided into four groups, each of which 
contained three noninfected rabbits and 
five binocularly infected rabbits. 

Group 1.—On the third day after inocula- 
tion, one drop of 0.1% neutral red dye was 
instilled into each eye of all rabbits in the 
group every 15 minutes for six treatments. 
One and one half hours after the last treat- 
ment, the rabbit corneas were exposed to 
15 w fluorescent lamps at a distance of 
eight inches for 15 minutes. The rabbits 
were held immobile in wooden boxes dur- 
ing this light exposure, and their lids held 
open with Barraquer wire lid speeulums 
(Figure). Three hours later, a similar dye 
and fluorescent light treatment was car- 
ried out. The following day the rabbits had 
two further treatments with neutral red 
dye followed by fluorescent light as de- 
scribed above. In summary, all rabbits in 
group 1 were given a total of four dye-light 
treatments over a two-day period. 

Group 2.—These rabbits received no spe- 
cific treatment for herpes simplex keratitis 
and served as controls to show the natural 
course of the keratitis with our virus 
strain. 

Group 3.—All eight rabbits in this group 
had the neutral red dye instilled exactly as 
was done for group 1, but no subsequent 
fluorescent light treatment was given. This 
group was used to find possible toxie ef- 
fects of the dye. 

Group 4.—The corneas of each rabbit 
were treated every six hours with idoxuri- 
dine 0.5% ointment squeezed into the lower 
conjunctival cul de sacs for 11 days begin- 
ning three days after viral inoculation. 
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Virus Isolation.—Viral cultures were ob- 
tained from all infected eyes on post- 
infection days 3, 7, and 18 by swabbing a 
sterile cotton applicator from the upper 
conjunctival cul de sac over the cornea and 
into the lower conjunctival cul de sac. The 
swab specimens were stored in individual 
tubes containing 1 ml of Eagle minimal es- 
sential media supplemented with 10% fetal 
calf serum, penicillin, l00ug/ml, strep- 
tomycin, 100ug/ml, and nystatin, 25ug/ml 
(MEM-10FC) and stored at —65 C. Two 
weeks later, a 0.1 ml aliquot of the thawed 
specimen was inoculated onto a HEp-2 cell 
eulture and incubated for one hour at 34 C 
for virus attachment. Each culture then re- 
ceived 1 ml of MEM-10FC and incubation 
was continued at 34 C. The cultures were 
examined daily for six days for evidence of 
characteristic herpes simplex virus cyto- 
pathic effect. 


Results 


Corneas with herpes simplex kera- 
titis showed a faster cure rate to neu- 
tral red dye and fluorescent light 
treatment than to idoxuridine. Cures 
of herpetic keratitis by photodynamic 
inactivation were all achieved by day 
10 following infection while some idox- 
uridine cures did not occur until day 
12 (Table 1). One cornea in group 1 
developed a geographic ulcer and re- 
sponded poorly to photodynamic inac- 
tivation; several corneas with herpe- 
tic keratitis in groups 2 and 3 (control 
groups) manifested geographic ulcers 
and continued to do poorly for the du- 
ration of the experiment. No cornea 
treated with idoxuridine ointment de- 
veloped a geographic ulcer. Toxicity 
to the dye or to the dye-light treat- 
ment itself was not observed during 
the duration of the experiment in ei- 
ther the infected or noninfected cor- 
neas. Eight rabbits died during the 
experiment, four from dehydration 
secondary to an enteritis and four 
from viral encephalitis as confirmed 
by autopsy. 

The infected corneas receiving 
treatment with photodynamic inacti- 
vation began to show clearing of her- 
pes simplex keratitis two days after 
the initiation of treatment. As can be 
seen from Table 1, there were sponta- 
neous cures in groups 2 and 3 (control 
groups), but these cures were only 
noted late in the course of the study. 
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Corneas in group 1 were treated with neutral red dye followed by a 15-minute expo- 
sure to 15 w fluorescent lights. Rabbits were held in a treatment box with the lids held 
open with wire lid speculums. 


Table 1.—Results of Treatment for Herpes Simplex Keratitis 
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Group 


1 
Treatment Dye-light 


Corneas starting study 
Not infected 
Infected 


Corneas finishing study 
Not infected* 4 
Infected 8 


No. of infected corneas cleared, by day 
Day 7 
Day 8 
Day 9 
Day 10 
Day 11 
Day 12 
Day 13 


* All corneas not infected remained clear. 


Treatment of herpetic keratitis in 
rabbits with topically applied neutral 
red dye followed by fluorescent light 
exposure produced seven out of eight 
cures by day 10 following infection. 
Idoxuridine produced five out of six 
eures by day 12 while the control 
groups showed ten out of 16 sponta- 
neous cures by day 13 of the study. 
Statistical analysis of the above cure 


2 3 4 
None Dye Only Idoxuridine 
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rates by a one way analysis of vari- 
ance using Duncan’s new multiple 
range test showed that there was a 
signifieantly faster cure rate in the 
dye-light group compared to the con- 
trol groups at the 1% level of confi- 
dence. Similar analysis showed that 
dye-light treatment produced a sig- 
nificantly faster cure rate than idox- 
uridine at the 596 level. 
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Table 2.—Recovery of HSV-1 From Infected Corneas 


Treatment 
Dye-light 
No treatment 
Dye only 
Idoxuridine 


Viral cultures taken on post- 
infection days 3, 7, and 18 showed 
good correlation to the clinically ob- 
served cure rate (Table 2). At the 
completion of the study, eight out of 
16 corneas receiving no treatment 
gave positive cultures for herpes sim- 
plex virus, but only four out of 14 
eorneas having either dye-light or 
idoxuridine treatment showed posi- 
tive cultures. 


Comment 


Photodynamic inactivation of su- 
perficial virus infections is an excit- 
ing new approach to treatment. Photo- 
inactivation of viruses has been done 
in vitro? and recently the dye-light 
technique has been applied to herpes 
labialis in humans® and to herpes 
keratitis in rabbits; These studies 
have indicated that photodynamic 
inactivation has a favorable effect on 
surface infections with herpes sim- 
plex virus. No previous study has 
compared the efficacy of photodynam- 
ie inactivation to that of a known 
antiviral agent such as idoxuridine. 

In particular, the technique lends 
itself to the treatment of herpes kera- 
titis because of the relatively exposed 
area of involvement and the trans- 
parency of the cornea. Exploration of 
photodynamic treatment of other vi- 
ral corneal infections such as epi- 
demie keratoconjunctivitis (adeno- 
virus), vaccinia (cowpox), and variola 
(smallpox) is warranted since these 
viruses can be similarly photosensi- 
tized.’ 

Idoxuridine inhibits replication of 
herpes simplex virus by competitively 
preventing incorporation of thymi- 
dine into viral DNA, but the intact 
virus particles themselves remain 
available to infect other cells.’ Pho- 
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Positive /Tested on Day 


3 7 
9/10 6/10 
10/10 5/10 
8/9 3/10 
10/10 5/10 





todynamic inactivation of a virus par- 
ticle takes place by attachment of a 
dye to the guanine base portions of 
viral DNA. This complex then absorbs 
light causing breaks in the nucleic 
acid and rendering the virus particle 
noninfective.^ The virus particles 
reached by dye and light are per- 
manently inactivated. 

Idoxuridine resistant strains of 
herpes simplex virus have been dem- 
onstrated." It is reasonable to antici- 
pate that idoxuridine resistant herpes 
simplex keratitis could be benefited 
by dye-light treatment. 

The optimum treatment schedule 
with the dye-light technique has not 
been determined in rabbits. A less 
rigorous schedule than that used in 
this study may be adequate to com- 
plete a eure. Further study would be 
required to find the optimum treat- 
ment schedule. 

It has been recently reported that 
the herpes simplex virus is present 
only in the trigeminal ganglion fol- 
lowing herpetic keratitis in rabbits" 
while there are other reports that 
herpes virus may remain dormant in 
the cornea.” If latent herpes keratitis 
is indeed an infection of the tri- 
geminal ganglion, no topically ap- 
plied treatment for herpes simplex 
keratitis should prevent recurrences; 
however, should dormant virus in the 
cornea play a role in recurrent kera- 
titis, then photoinactivation should 
decrease reinfection. It is significant 
to point out that Felber et al’ found 
that there was a 50% decrease in the 
recurrence rate of human herpes la- 
bialis after treatment with photo- 
dynamic inactivation. A study of the 
recurrence rate following photody- 
namic treatment of herpes simplex 
keratitis needs to be done. 


This investigation was supported by grants 
from the fluid research fund and the ophthalmol- 
ogy research and development fund of the Bow- 
man Gray School of Medicine of Wake Forest 
University. 

Stoxil 0.5% ophthalmic ointment was supplied 
by Smith, Kline and French Laboratories, Phila- 
delphia. Neutral red dye was supplied by Curtin 
Scientific 

Assistance in the experimental design was 
given by Anthony B. Nesburn, M.D. The virus 
(HSV-1) was supplied by Theodore Sery, PhD. 


Key Words.—Photodynamic treatment; 
photodynamic inactivation; dye-light 
treatment; herpes simplex virus; herpes 
simplex keratitis; idoxuridine. 


Nonproprietary Name and 
Trademarks of Drug 


Idoxuridine—Dendrid, Herplex, Stoxil. 
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Techniques of Ocular Pulse Analysis 


in Carotid Stenosis 


Milton Best, MD, Robert Rogers, MD, New York 


Two methods of wave form analysis 
were studied to compare their sensitivity 
and specificity in detecting the effect of 
unilateral common carotid artery stenosis 
on the ipsilateral ocular pulse in the rab- 
bit. The first method, using standard 
graphic analytical techniques to detect al- 


. terations in pulse amplitude and area, 


was capable of detecting lesions that pro- 
duced 50% or more stenosis of the carotid 
artery. In the second method, the ocular 
pulse was subjected to Fourier analysis 
which determined the first three har- 
monics. This method of analysis was ca- 
pable of detecting as little as 2096 ste- 
nosis of the carotid artery and was 
therefore the more sensitive of the two 
techniques of wave form analysis. 


nimal and human studies have 
demonstrated that the ocular 
pulse is significantly altered by ipsi- 
lateral carotid stenosis." Most of 
these studies have utilized graphic 
methods of wave form analysis and 
have considered reduction in pulse 
amplitude and area to be the most 
significant parameters of carotid ste- 
nosis. Investigations from this labo- 
ratory, however, indicate that analy- 
sis of these parameters as well as 
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pulse delay, crest time, anacrotic and 
catacrotic slopes, pulse width, and the 
nature of the dicrotic wave is unable 
to detect lesions that produce less 
than 5096 stenosis of the ipsilateral 
carotid artery.** The present study 
was undertaken to determine 
whether smaller degrees of stenosis 
could be detected from data obtained 
by harmonic analysis of the ocular 
pulse. 

The methods of harmonic analysis 
express any periodic wave form as 
the sum of a series of sinusoidal 
waves and a mean term. Since the 
ocular pulse is a periodic function, it 
may be resolved into an infinite num- 
ber of sinusoidal waves of different 
frequency. Each sinusoidal wave or 
harmonic is a multiple of the funda- 
mental frequency of the pulse wave 
and ean be described in terms of its 
sine coefficient, cosine coefficient, 
phase, and amplitude. The general 
formula with which the ocular pulse 
can be represented as a function of 
time, P(t), is*: 

N 
P(t)=P+ > M, sin (net + ¢,) 
nzl 
The terms on the right side of this 
equation are called a Fourier series. P 
is mean pulse pressure and the subse- 
quent terms are a series of sinusoidal 
waves or harmonics, in which n, the 
harmonic number, takes on successive 
integral values from 1 to N. For each 


harmonie, M, is the amplitude of the 
wave, n° its frequency, and Ø, its 
phase angle, which specifies its true 
relation to the other harmonics. Har- 
monic analysis of the ocular pulse is 
shown graphically in Fig 1. The accu- 
racy with which the analytic function 
P(t) reflects the experimentally de- 
termined ocular pulse increases with 
the number of harmonics included in 
the Fourier series. 

In the present study, various de- 
grees of unilateral common carotid 
stenosis were induced in rabbits and 
computer techniques were used to de- 
termine the fundamental and first 
three harmonics of the ipsilateral ocu- 
lar pulse. The results were compared 
to the findings of standard graphic 
methods of wave form analysis and 
indicate that harmonic analytical 
techniques are capable of detecting 
considerably smaller amounts of ca- 
rotid stenosis. 


Materials and Methods 


Albino rabbits weighing 3 to 4 kg were 
anesthetized with intravenously adminis- 
tered pentobarbital sodium, 30 mg/kg, and 
both common carotid arteries were ex- 
posed through a ventral midline neck inci- 
sion. Varying degrees of stenosis of one 
common carotid artery were produced with 
a micrometer caliper as described in a pre- 
vious publication.* 

At each degree of stenosis, the ocular 
pulse was recorded with a plastic suction 
cup applied to the cornea after instillation 
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of proparacaine hydrochloride. The suction 
cup was maintained in position with suc- 
tion equivalent to 40 cm of saline and ocu- 
lar pulses were recorded with a pressure 
transducer and recorder. Details of the 
technique and apparatus for recording 
ocular pulses may be found in a previous 
publication.” A three lead electrocardio- 
gram was recorded simultaneously with 
the ocular pulse. Intraocular pressure was 
maintained at 20 mm Hg by cannulating 
the anterior chamber with a 23 gauge 
needle attached to a reservoir of heparin- 
ized saline. 

The electrical signals generated by the 
ocular pulse and ECG were processed 
through a signal averager. The QRS com- 
plex of the ECG was used to trigger the 
sweep of the signal averager which was set 
to encompass slightly more than one suc- 
ceeding pulse wave. In this way, 25 alter- 
nate ocular pulse waves were sampled and 
averaged. The 100 point stored average 
was then sampled by a data logging sys- 
tem which fed the signal into a computer 
via a teleprinter terminal and an acoustic 
coupler-telephone hookup. The computer 
was programmed to print out the mean 
ocular pulse contour and provide an analy- 
sis of various pulse characteristies that 
have previously been demonstrated to re- 
flect the presence of carotid stenosis.'* 
These included pulse amplitude, area and 
duration, and time of pulse onset and peak 
relative to the corresponding R wave of 
the electrocardiogram QRS complex. In ad- 
dition, the fundamental and first three 
harmonies of the pulse wave were deter- 
mined and each was described in terms of 
its phase, sine and cosine coefficients, 
power, and amplitude. 

In each animal, ocular pulses were 
recorded first with a fully patent ipsilat- 
eral common carotid artery and then with 
20%, 50%, 70%, and 100% stenosis. At each 
degree of stenosis, the pulse waves were 
analyzed for the factors described above 
and the results were expressed relative to 
the value obtained with a fully patent ca- 
rotid artery. 


Results 


Figure 2 shows the computer print- 
out of the averaged ocular pulse con- 
tour at each degree of stenosis of the 
ipsilateral common carotid artery in 
three experiments. Table 1 lists the 
amplitudes and areas of the ocular 
pulses obtained at each degree of ste- 
nosis in the 16 animals. Each value is 
expressed as a percent of the pulse 
amplitude or area obtained with a 
fully patent ipsilateral common ca- 
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Fig 1.—Example of ocular pulse measured in vivo in rabbit eye (observed pulse, 
crosses) and its representation by Fourier series (reconstructed pulse, straight 
line). The Fourier series is derived from observed pulse using a computerized pro- 
gram. Each harmonic in series is a sinusoidal wave of amplitude M,, phase Øn, 
and frequency n^. Sum of these harmonics and mean pulse amplitude (P) gives 
reconstructed pulse shown in top tracing. Reconstructed ocular pulse will ap- 
proximate the observed pulsation more exactly when an increased number of har- 
monics is calculated. 
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Fig 2.—Computer printout of average ocular pulse contours in three experiments. Each experiment is displayed horizontally and de- 


gree of stenosis of ipsilateral common carotid artery is indicated beneath each column. 


rotid artery, and the mean values and 
standard errors at each degree of ste- 
nosis are shown in Fig 3. 

Twenty percent stenosis of the 
common carotid artery produced a 
mean reduction of approximately 5% 
in ipsilateral ocular pulse amplitude 
and area and this proved to be insig- 
nificant. Pulse duration, crest time, 
anacrotic and catacrotic slopes, and 
pulse delay were also not signifi- 
cantly altered by this degree of ste- 
nosis. There was a variable effect on 
the dicrotic wave (Fig 2). In some ani- 
mals the dicrotic notch became accen- 
tuated in the presence of 20% carotid 
stenosis while in others the dicrotic 
wave decreased in amplitude or dis- 
appeared. 

Fifty percent or greater carotid 
stenosis produced significant reduc- 
tions in pulse amplitude and area. 
Pulse duration and crest time were 
not significantly altered, while cat- 
acrotic slope was significantly re- 
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duced. Anacrotic slope was signifi- 
cantly reduced by 70% or greater 
stenosis. 

The results of Fourier analysis are 
shown in Table 2 which lists the am- 
plitude of the first three harmonics of 
the ocular pulses obtained at each de- 
gree of stenosis. Each value is ex- 
pressed as a percent of the amplitude 
obtained with a fully patent ipsilat- 
eral common carotid artery, and the 
mean values and standard errors at 
each degree of stenosis are shown in 
Fig 4 for the first and second har- 
monies. 

The first harmonic was reduced sig- 
nificantly by all degrees of carotid 
stenosis studied. The second harmonic 
was reduced significantly by 5096 or 
greater degrees of stenosis while the 
third harmonic was affected in a very 
unpredictable manner by all degrees 
of stenosis. 

Twenty percent stenosis of the 
common carotid artery did not pro- 
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Fig 3.—Ocular pulse amplitude (closed 
circles) and area (open circles) at various 
degrees of ipsilateral common carotid ar- 
tery stenosis expressed as a percentage 
of area or amplitude obtained with a pat- 
ent carotid artery. 


duce a reduction in ipsilateral ocular 
pulse amplitude in five of the 16 ani- 
mals studied. All animals, however, 
showed a reduction in amplitude of 
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the first harmonic at this degree of 
stenosis. 


Comment 


In this investigation, two methods 
of wave form analysis were studied to 
compare their sensitivity and speci- 
ficity in detecting the effect of unilat- 


detect alterations in pulse amplitude, 
area, anacrotic and catacrotic slopes, 
and crest time. The results indicate 
that this method was capable of de- 
tecting lesions that produced 50% or 
more stenosis of the carotid artery. 
Lesser degrees of stenosis, however, 
did not produce sufficient alteration 


of the ocular pulse contour to be con- 
sistently detected by this method. In 
the second method, the ocular pulse 
was subjected to Fourier analysis 
which determined the first three har- 
monies of the original pulse wave. 
Each harmonie was described in 
terms of its phase, sine coefficient, co- 


eral common carotid artery stenosis 
on the ipsilateral ocular pulse. The 
first method utilized standard graphic 













Table 1.—Graphic Analysis of Ocular Pulse 












techniques of wave form analysis to Amplitude* Area* 
Rabbit Percent of Carotid Stenosis Percent of Carotid Stenosis 
E A TAARA TS AAE D ERR E E, pa ere nr A 

No. Patent 20 50 70 100 Patent 20 50 70 100 
1 100 93.0 49.9 49.7 23.0 100 90.2 47.9. 52.1 425.77 
R 2 100 96.8 71.8 39.33 35.1 100 86.6 67.7 40.6 36.6 
y 3 100 100.7 42.8 23.0 6.1 100 118.6 57.8 32.8 2.6 
9 4 100 90.5 76.2 66.5 2.8 100 98.3 84.2 79.1 3.9 
= 5 100 100.0 86.6 23.9 245 100 97.9 84.1 28.0 29.4 
E 6 100 20 .738 - 1198- 11:3 100 86.2 80.9 13.6 12.0 
< 7 100 104.0 86.7 608 17.3 100 103.0 97.0 67.8 15.5 
2 8 100 102.0 91.3 58.8 17.4 100 111.0 104.0 69.4 19.4 
z 9 100 1050 423 25.5 19.6 100 90.2 51.3 29.0 23.5 
5 10 100 97.0 067.1 22.0 5.8 100 98.6 75.9; 790132 7.5 
11 100 867 61.7 41.7 12.7 100 86.3 61.8 49.5 18.6 
12 100 97.3 85.0 608 13.9 100 98.0 82.3 61.6 15.5 
20 50 70 100 13 100 96.9 78.0 12.2 7.7 100 92.4 80.4 8.4 4.5 
14 100 85.5 31.6 126 13.9 100 86.8 35.0 13.7. 146 
Stenosis, % 15 100 86.0 49.8 39.0 304 100 86.9 61.1 49.0 31.6 
Fig 4.—Amplitude of first (closed circles) 16 100 86.9 65.0 381 11.9 100 83.7 643 37.9 11.1 
and second (open circles) harmonics of Average 100 95.1 65.9 366 15.9 100 043 THA ALE ATO 
SDT 6.3 18.0 18.6 9.0 9.5 18.5-— 21.1 10.3 











ocular pulse at various degrees of ipsilat- 
eral carotid artery stenosis expressed as a 
percentage of amplitude obtained with a 
patent carotid artery. 





* At each degree of stenosis the parameter measured is expressed as a percent of the 
value obtained with a fully patent ipsilateral common carotid artery. 
t SD indicates standard deviation. 






Table 2.—Fourier Analysis of Ocular Pulse 










Third Harmonic* 
Percent of Carotid Stenosis - 


Second Harmonic* 
Percent of Carotid Stenosis 


First Harmonic* 
Percent of Carotid Stenosis 






| SE AES 5 ESS EOS iris Ioco ona t MÀ cic“ 
No. Patent 20 50 70 100 Patent 20 50 70 100 Patent 20 50 70 100 

1 100 96.5 585 163 104 100 69.3 36.0 95 12.1 100 50.8 21.8 12.9 3.6 

2 100 99.0 19.6 7.0 4.0 100 68.0 8.0 2.0 1.0 100 253.6 249.2 34.8 40.8 

3 100 840 72.2 38.1 1.2 100 81.7 76.4 27.2 1.3 100 48.4 72.3 25.4 2.7 

4 100 73.6 39.0 17.9 1.7 100 58.6 34.0 10.2 1.1 100 192.3 173.0 35.3 250.0 

5 100 82.1 746 32.1 2.2 100 164.0 121.0 62.8 7.8 100 2,150.0 1,045.0 375.0 1,935.0 

6 100 82.4 42.3 5.3 0.3 100 115.0 37.1 4.2 0.2 100 531.0 27.4 255.3 19.7 

7 100 94.8 60.2 28.5 2.2 100 138.0 58.2 22.4 7.6 100 145.0 395.0 114.8 667.5 

8 100 95.3 29.1 32.4 7.5 100 91.4 28.5. 10:7 4.2 100 77.7 39.4 23.1 71.6 

9 100 69.3 55.9 1.8 1.9 100 98.7 54.2 1.4 1.6 100 94.6 69.6 1.96 0.7 

10 100 70.2 59.9 5.0 6.7 100 157.0 88.6 5.4 7.8 100 1,161.0 562.0 180.0 201.2 
11 100 72.3 56.0 3452 0.02 100 83.0 53.5 41.9 0.0 100 470.6 501.0 589.3 0. 

12 100 87.7 18.8 5.5 0.03 100 102.0 12.1 3.2 0.2 100 426.6 110.0 41.6 10.8 

13 100 54.2 39.6 18.0 1.8 100 48.1 31.1 8.8 1.2 100 25.0 14.7 3.8 0.7 

14 100 66:3. .35.3 253 11.9 100 29.7 18.0 10.5 6.2 100 108.3 524 25.6 4.6 

15 100 57.9 134 2.2 2.2 100 54.3 7.1 1.0 0.8 100 74.0 3.8 tad 1.6 

16 100 86.2 664 1.2 0.4 100 96.2 65.7 1.8 0.3 100 67.5 43.8 4.3 3.4 

Average 100 79.5 46:3 —17.6 3.4 100 90.9 45.6 14.0 3.4 100 367.2 2266 866 200.0 

SDT 13.4 19.4 144 3.7 38.1 330°: 7474 3.8 557.4 281.6 151.7 493.7 








* At each degree of stenosis the harmonic measured is expressed as a percent of the value obtained with a fully patent ipsilateral common 
carotid artery. 
TSD indicates standard deviation. 
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sine coefficient, and amplitude. Anal- 
ysis of the results at each degree of 
carotid stenosis demonstrated that 
20% stenosis produced a significant 
reduction in the amplitude of the first 
harmonic. It appears, therefore, that 
small degrees of carotid stenosis pro- 
duce subtle changes in the ipsilateral 
ocular pulse contour that cannot be 
detected by standard methods of 
graphic analysis but are reflected in 
the harmonic pattern of the pulse 
wave form. 

No attempt was made in the pres- 
ent study to determine the physio- 
logic relevance of alterations in the 
ocular pulse harmonic pattern. Previ- 
ous studies of the effect of carotid ste- 
nosis on carotid hemodynamics how- 
ever, have demonstrated that mean 
carotid blood flow and blood pressure 
are not decreased by lesions that re- 
duce the lumenal area less than 
5095."' Greater degrees of stenosis 
produce a specific sequence of altera- 
tions in the systolic and diastolic pat- 
terns of carotid blood flow that are re- 
flected in the ocular pulse contour. 
Although 20% stenosis was not found 
to alter carotid hemodynamics, it is 
possible that the techniques used to 
measure carotid flow and pressure 
were not sensitive enough to detect 
minor alterations in flow patterns. It 
is known, for example, that the ve- 
locity of propagation of a pressure 
pulse wave depends on its fre- 
quency." Since the pressure-pulse 
propagated through the carotid ar- 
tery by each cardiac contraction is a 
periodic function that is nonsinusoi- 
dal in shape, it can be resolved into an 
infinite series of sine-functions or 
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harmonics. Each harmonic is a mul- 
tiple of the fundamental frequency of 
the pressure pulse and therefore 
propagates forward at a different 
speed. This results in an alteration of 
the phasic relationship between the 
harmonics. In addition, each har- 
monic is subject to a different degree 
of distortion as it propagates forward 
such that the higher frequency har- 
monics undergo a greater degree of 
damping than the lower ones." It is 
probable that carotid stenosis distorts 
each harmonic to a different degree so 
that their phasic and amplitude rela- 
tionships are altered when they reach 
the intraocular vascular bed. 

It appears from the results of these 
studies that lesions that produce as 
little as 20% reduction of carotid ar- 
tery lumenal area sufficiently alter 
the phasic and amplitude relation- 
ships of the various harmonics of the 
carotid pressure-pulse so that Fourier 
analysis of the ocular pulse wave is 
capable of detecting the lesion. Ocu- 
lar pulse analysis using standard 
graphic methods has been shown to 
greatly enhance the ophthalmolo- 
gist’s ability to detect the presence of 
carotid stenosis when compared to 
ophthalmodynamometry.? Harmonic 
analysis of the ocular pulse may in- 
crease this diagnostic ability to an 
even greater extent. 


This investigation was supported by Public 
Health Service grant HE-13660-07 and grant 69- 
869 from the American Heart Association. 


Key Words.—Ocular pulse; graphic analy- 
sis; harmonic analysis; carotid stenosis; 
Fourier analysis. 
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A Full-Field System for 
Clinical Electroretinography 


Arnold R. Rabin, MSEE, 
Eliot L. Berson, MD, Boston 


A full-field system is described for re- 
cording the human electroretinogram 
(ERG). The full-field stimulus and back- 
ground minimize the problem of stimula- 
tion of large areas of the retina by stray 


. light. Normal responses are illustrated 


under stabilized conditions of adaptation 
to single flashes of white light, as well as 
short wavelength and long wavelength 
light stimuli matched in brightness for the 
cone and rod systems, respectively. In 
this system, measurement of the temporal 
aspects of the ERG not only helps to es- 
tablish diagnoses, but also provides infor- 
mation about visual prognosis in patients 
with hereditary retinal disease. 


ecent studies have shown that a 
full-field system for electroret- 
inography can be used to detect the 
early stages of primary retinitis pig- 
mentosa even at a time when changes 
visible with the ophthalmoscope are 
minimal or absent.'-° This system pro- 
vides a relatively homogeneous full- 
field stimulus and background. When 


electroretinograms (ERGs) obtained 
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with this system are subnormal in 
amplitude, it is possible to measure 
the temporal aspects of the cone and 
rod components and determine which 
patients have the early stages of pro- 
gressive, widespread pigmentary ret- 
inal degenerations that will result in 
extensive visual field loss, and which 
patients have localized or stationary 
retinal diseases associated with pres- 
ervation of large areas of visual 
field.’ Evaluation of the amplitudes 
and temporal aspects of the ERG, 
particularly in children with variable 
fixation, requires a full-field system 
that minimizes the problem of stimu- 
lation of large areas of the retina by 
stray light.'^"* The usefulness of the 
full-field ERG as an aid in establish- 
ing diagnoses and estimating visual 
prognosis for young patients with 
known or suspected retinal degenera- 
tions has prompted this technical re- 
port. 

A diagrammatic representation of 
the ERG test system is shown in Fig 
1. During routine testing the follow- 
ing variables are adjusted: (1) stimu- 
lus wavelength (interference filter in 
dome [D] filter bay); (2) stimulus in- 
tensity (intensity setting on photo- 
stimulator [Ph] chassis); (3) stimulus 
frequency (pulse interval on wave- 
form generator [W], 2 seconds or 32 
msec); (4) stimulus flash onset (oper- 
ating mode on waveform generator); 


(b) display size of response (vertical 
sensitivity and horizontal sweep time 
on oscilloscope); (6) full-field back- 
ground light (on or off); and (7) cam- 
era [C] shutter (open or closed). 

The broken line in Fig. 1 represents 
a copper cage enclosure used to min- 
imize ambient electrical noise. Within 
this environment, the low-level signal 
is detected with a double electrode 
contact lens and is fed to an amplifier ` 
(A) through a junction box (J). The 
cage is 8 feet X8 feet; this allows suf- 
ficient space to test patients in both 
the sitting and supine positions. All 
electrical equipment and the copper 
cage are connected to a common, 
heavy-gauge, ground bus. The room 
used for ERG testing is light-proof, 
well ventilated, and large enough to 
accommodate the cage and recording 
equipment. Additional shielding of 
the walls of the room in which the 
system is placed has not been neces- 
sary. 

A waveform generator, pulse gen- 
erator (P), and photostimulator with 
its flash tube mounted on top of the 
dome are used to produce the stimulus 
flash. The waveform generator pro- 
vides two simultaneous outputs, a 
positive square wave and a negative 
sawtooth’ (Fig 1). The square wave 
triggers the oscilloscope (O) time 
base; immediately the horizontal 
sweep of the oscilloscope begins. The 


Electroretinography/Rabin & Berson 59 





Fig 1.—Representation of ERG system. 
Symbols identify equipment: W, waveform 
generator; P, pulse generator; Ph, pho- 
tostimulator chassis; O, oscilloscope; C, 
camera; D, dome; A, amplifier; J, junction 
connection between contact lens elec- 
trode and amplifier. Broken line desig- 
nates copper cage enclosure. 


sawtooth output from the waveform 
generator triggers the pulse gener- 
ator. The pulse generator, equipped 
with a variable delay, can be adjusted 
to pulse at any point along the de- 
scending ramp of the sawtooth (Fig 
2). The pulse generator in turn trig- 
gers the photostimulator, resulting in 
a stimulus flash within the dome. 
Coincident with the flash, a stimulus 
artifact can be seen on the oscil- 
loscope screen; this artifact (a high- 
frequency spike) is generated by the 
large transient in current within the 
flash housing (Fig 3, A) and is de- 


tected because of the close proximity 
of the junction (Fig 3, D, E, P) to the 
flash tube and trigger coil (Fig 3, J, 
M). This artifact (visible in Fig 6) can 
be observed on the oscilloscope screen 
because of the delay between oscil- 
loscope sweep onset and stimulus 
flash onset. Since the phase relation- 
ship between oscilloscope sweep onset 
and stimulus flash onset remains con- 
Stant, consecutive responses appear 
superimposed on the oscilloscope 
screen. The delay between oscil- 
loscope sweep onset and photostim- 
ulator flash onset is not provided by 
the internal frequency generator sup- 
plied with the photostimulator and, 
therefore, this internal frequency 
generator is not used. The synchro- 
nous output from the photostimulator 
(external monitor) is not used because 
it is too long in time course and over- 
laps with the onset of the a-wave of 
the ERG. 

The flash tube is mounted on top of 
the dome (Fig 3). Stimulus flash 
brightness (white light) is calibrated 
with a photometer by measuring the 
luminance of the inner surface of the 
dome with the photostimulator chas- 
sis set at intensity 1, and the wave- 
form generator set at an interval of 
20 msec. Stimuli at this intensity and 


Waveform Generator 
Pulse Output 


Oscilloscope 
Sweep Onset 


Waveform Generator - 
Sawtooth Output 


Pulse 

Generator Output 

Stimulus | | | 
Flash Onset 


Delay Between 
Oscilloscope — |-—-| |_| 
Sweep Onset & 
Stimulus Flash Onset 

Fig 2.—Representation of phase rela- 
tionship (vertical arrows) of oscilloscope 
sweep onset to stimulus flash onset. Pulse 
generator can be adjusted to pulse at any 
point on descending ramp of sawtooth 
from waveform generator. 


frequency (50 hertz) appear fused, 
and a hand-held photometer can be 
used for this calibration. For the 
dome in this laboratory, luminance 


Fig 3.—Full-field (ganzfeld) dome (front, top, and side views). 
Symbols designate the following: A, flash housing; B, filter 
drawer; C, filter door latch (secures drawer when dome is 
mounted in vertical position); D, lens input terminals, left and 
right channel (two channels allow recording from both eyes 
simultaneously); E, output to amplifier(s), left and right channel; 
F, central fixation light; G, chin rest; H, baffle; I, base: J, flash 
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tube; K, background lights; L, socket to background light control; 
M, trigger coil; N, input from photostimulator chassis; O, wiring 
for fixation lights; P, fuses and fuse holders; Q, drawer retainer; 
R, mounting for flash housing; S, aperture for light entry; T, termi- 
nal strips for background lights and fixation light wiring; U, wiring 
to background lights. 
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under the above conditions is 1 foot- 
lambert. At this photostimulator in- 
tensity setting (1), flash-tube bright- 
ness at 50 Hz is the same as flash-tube 
brightness at 0.5 Hz. 

The dome (Fig 3) is a 16-inch di- 
ameter plastic sphere (unfinished 
world globe) with an 8-inch diameter 
aperture at one end for viewing the 
flash and a 3-inch diameter aperture 
on the top (S). The original prototype 
was constructed by Gunkel.'' The in- 
ner surface of the dome is coated first 
with a prime white coat and then 
with white paint of uniformly high 
reflectance. A diffusing plate is placed 
permanently in the filter drawer (B) 
to insure a relatively homogeneous 
flash from the flash tube. A red light 
source (battery powered) at the poste- 
rior pole (F) is used for fixation and 
helps to discourage excessive eye 
movement. Tungsten pilot lights (K) 
are positioned in the upper recess of 
the dome and are baffled from the 
subject’s direct view; these lights, also 
battery powered, are used to provide 
a full-field steady background (10 
foot-lamberts) sufficient to eliminate 
the rod contribution to the ERG." 
Further details for the construction 
of the dome are included in the leg- 
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Fig 4.—Left, Patient sits in front of full-field dome with double- 
electrode contact lens on topically anesthetized cornea, ground 


end for Fig 3. The dome is mounted in 
the horizontal position for routine 
testing (Fig 4, left); the base is also 
modified for vertical mounting on a 
steel track for testing patients in the 
reclining position (Fig 4, right). 
Responses are obtained with a 
double electrode contact lens." Al- 
though an adult-size lens (Fig 5, left) 
has been used successfully in most pa- 
tients over age 6 years, a small specu- 
lum (Fig 5, right) should be available 
to record from young children with 
small interpalpebral fissures. The two 
leads from the lens are connected to 
the differential inputs of the ampli- 
fier via the junction (Fig 3, D, E) lo- 
cated on the top of the dome and are 
current-limited by 2-ma fuses (Fig 3, 
P).'* An electrode attached to the pa- 
tient's forearm is grounded to the 
amplifier common ground terminal 
through this junction. Responses are 
amplified (1,000) by an ac-coupled 
(0.8-250 Hz band-pass) battery-pow- 
ered amplifier. The amplifier has a 
high-impedence differential input 
first stage that provides 80 to 100 
decibels (db) of common mode rejec- 
tion. Responses are displayed on an 
oscilloscope modified with a low per- 
sistence phosphor (P11) so that con- 





on forearm. Right, Patient tested in reclining position with full- 
field dome mounted on vertical track. 





Fig 5.—Double-electrode contact lenses 
(adult size, left, and young child’s size, 
right). 


secutive sweeps can be photographed 
in rapid succession (every two sec- 
onds) with a Polaroid camera 
mounted to the oscilloscope screen. 
Under usual recording conditions, 
ERGs as low as lO0pv in amplitude 
(peak to peak) can be resolved from 
background noise. For analysis of re- 
sponses less than 10uv in amplitude, a 
computer of average transients is re- 
quired. The ERG implicit times are 
measured from the stimulus onset 
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Fig 6.—Top, Typical, dark-adapted ERG responses for normal 
emmetropic patient are illustrated to suprathreshold short 
wavelength (A < 470 nm) (Wratten 47B combined with 47A and 
47), suprathreshold long wavelength (A> 600 nm) (Wratten 26), 
and white light stimuli from left to right. Calibration symbol, upper 
right, signifies 50 msec horizontally, and 100yv vertically for the 
left and middle recordings and 200yuv vertically for the right 
recording. Bottom, Cone ERG responses for normal emmetropic 
patient are illustrated to single flashes of suprathreshold white 
light and single flashes of long wavelength (A > 550 nm) (Cinne- 
moid 5), and short wavelength (A «550 nm) (Cinnemoid 16) light, 





matched in brightness for cone system. Responses were ob- 
tained in presence of steady 10 foot-lambert white background 
light sufficient to eliminate rod contribution to ERG. Right record- 
ing illustrates ERG responses to white flickeri ng stimulus at 30 Hz 
obtained without background light. Horizontal arrow (right 
recording) indicates time interval between stimulus onset and 
peak of response to that flash. Calibration symbol, lower right 
corner, signifies 25 msec horizontally for first three recordings 
and 50 msec horizontally for fourth recording, and 75yv vertically 
for recording 1, 40yv vertically for recordings 2 and 3, and 100uv 
vertically for recording 4. | 


(vertical shock artifact) to the major 
cornea-positive and cornea-negative 
peaks of these responses. 

Prior to testing, pupils are max- 
imally dilated with phenylephrine hy- 
drochloride (10%) and cyclopentolate 


hydrochloride (1%), and the patient is 


dark-adapted for 45 minutes. The 
usual test sequence is to present 
single flashes (at two-second inter- 
vals) of short wavelength, long 
wavelength, and white light (dark- 
adapted), then white flickering light 
(30 Hz), and then single flashes of 
long wavelength, short wavelength, 
and white light (at two-second inter- 
vals) in the presence of a 10-foot-lam- 
bert steady, white, full-field back- 
ground light. This sequence allows 
first evaluation of rod function un- 
der stabilized conditions of near com- 
plete dark adaptation and then eval- 
uation of cone function under 
relatively stabilized conditions of 
light adaptation. 

Responses from a normal emmetro- 
pie young adult to suprathreshold 
stimuli of short wavelength and long 
wavelength matched in brightness 
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for the rod system and to white light 
stimuli are illustrated in Fig 6, top. 
These responses are obtained under 
stabilized conditions of dark adapta- 
tion. The response to the light of 
short wavelength (see legend) is gen- 
erated by the rod system, while the 
response to the light of long 
wavelength includes the summation 
of early oscillations from the cone 
system in addition to this rod compo- 
nent. The response to white light rep- 
resents a summation of cone and rod 
contributions. Typical cone responses 
from a normal subject are shown in 
Fig 6, bottom (left to right) to single 
flashes of suprathreshold white light, 
to lights of long and short wave- 
length matched in brightness for the 
cone system, and to white flickering 
stimuli. For all traces, stimulus onset 
is indicated by the vertical artifacts 
and two or three consecutive sweeps 
are shown. Although these wave- 
forms represent typical full-field ERG 
responses, expected variations in nor- 
mal subjects with differences in age, 
refraction, clarity of ocular media, 
size of pupillary aperture, and 


amount of uveal pigmentation are be- 
yond the scope of this report. 
Responses to suprathreshold long 
wavelength and short wavelength 
stimuli (described above) in this 
ganzfeld system are within the dy- 
namic range of the intensity-ampli- 
tude function of normal subjects." 
This maximizes sensitivity to changes 
in retinal function and helps charac- 
terize widespread disease states in 
their earliest stages.'*'*^^ An alter- 
nate method for clinical testing is to 
determine the amount of white light 
necessary to elicit a criterion re- 
sponse." Separation of rod and cone 
contributions with this method is dif- 
ficult in patients with retinal degen- 
erations who have markedly elevated 
dark-adapted rod thresholds that 
approach their dark-adapted cone 
thresholds. A more rigorous technique 


for the separation of rod and cone 


components requires an analysis of 
responses to different wavelength 
stimuli. 

The presentation of a full-field 
stimulus under stabilized conditions 
of dark or light adaptation has re- 


Electroretinography/Rabin & Berson 


sulted in reproducible ERG responses 
in the same patient even when fix- 
ation is variable. This full-field sys- 


i tem with a delay between oscilloscope 
sweep onset and stimulus flash onset 


allows accurate measurement of the 
temporal aspects of the ERG. The 
ERGs to consecutive stimuli are su- 
perimposed on consecutive sweeps, 
and potentials associated with eye 
movements and lid closures are easily 
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distinguished from the reproducible 


ERG responses. 

The waveform generator (Tektronix 
162), the battery-powered amplifier (Tek- 
tronix 122), and the pulse generator (Tek- 
tronix 161) can be obtained from Tektron- 
ix, Inc., PO Box 500, Beaverton, OR 97005. 
The photostimulator (Grass PS-2) can be 
obtained from Grass Medical Instruments, 
101 Old Colony Ave, Quincy, MA 02169. 
The unfinished world globe can be pur- 
chased from Rand McNally Co., 8255 N 


References 


lished. 

1. Berson EL, Gouras P, Hoff M: Temporal as- 
pects of the electroretinogram Arch Ophthalmol 
81:207-214, 1969. 

8. Berson EL, Howard MJ: Temporal aspects 
of the electroretinogram in sector retinitis pig- 
mentosa. Arch Ophthalmol 86:653-665, 1971. 

9. Hill D, Arbel KF, Berson EL: Cone elec- 
troretinograms in congenital nyctalopia with 
myopia. Am J Ophthalmol, to be published. 

10. Fry GA, Bartely SH: The relation of stray 
light in the eye to the retinal action potential. 
Am J Physiol 111:335-340, 1935. 

1l. Asher H: The electroretinogram of the 
blind spot. J Physiol 112:40, 1951. 

12. Boynton RM, Riggs LA: The effect of stim- 
ulus area and intensity upon the human retinal 
response. J Exp Psychol 42:217-226, 1951. 

13. Johnson EP: The character of the b-wave 
in the human electroretinogram. Arch Ophthal- 
mol 60:565-590, 1958. 

14. Gouras P: Electroretinography: Some basie 
principles. Invest Ophthalmol 9:557-569, 1970. 

15. Finklestein D, Gouras P, Hoff M: Human 


Central Park, Skokie, IL 60076. Double 
electrode contact lenses can be obtained 
from Hansen Ophthalmic Development 
Laboratory, PO Box 613, Iowa City, IA 
52240. 


This investigation was supported by Public 
Health Service research grant EY 00169 from 
the National Eye Institute, National Institutes 
of Health (Dr. Berson). 


electroretinogram near the absolute threshold of 
vision. Invest Ophthalmol 7:214-218, 1968. 

16. Gouras P: Visual adaptation: Its mecha- 
nism. Science 157:583-584, 1967. 

17. Lawhill T, Burian HM: A modification of 
the Burian-Allen contact lens electrode for hu- 
man electroretinography. Am J Ophthalmol 
61:1506, 1966. 

18. Jacobson JH, Gestring GF: A contribution 
toward the standardization of clinical electro- 
retinographic equipment. Am J Ophthalmol 
48(pt 2):517-528, 1959. 

19. Berson EL, Gouras P, Gunkel R: Progres- 
sive cone-rod degeneration. Arch Ophthalmol 
80:68-76, 1968. 

20. Berson EL, Gouras P, Gunkel R: Progres- 
sive cone degeneration, dominantly inherited. 
Arch Ophthalmol 80:77-83, 1968. 

21. Brunette JR: A standardizable method for 
separating rod and cone responses in clinical 
electroretinography. Am J Ophthalmol 75:833- 
845, 1973. 


Electroretinography/Rabin & Berson 63 


iP ah EON YE ee x 


ESL Ld uas eee 


pde rio an 


Feature Photo 


Edited by David D. Donaldson, MD 
Massachusetts Eye and Ear Infirmary, 
243 Charles St, Boston 02114 


Corneal Crystalline Dystrophy 
of Schnyder 


Ronald G. Michaels, MD 


Twenty years ago this 32-year-old woman was found to have “spots on my 
eyes.” She remained asymptomatic with good vision and there was no history 
of similar ocular abnormalities in her family. 

On examination the vision was 20/25 bilaterally without correction. Except 
for the corneas, findings from the ocular examination were entirely normal. 
The corneas showed a prominent arcus involving the entire periphery (left) 
(Fig 1). Centrally in both corneas there was a 4 mm area of brownish-white 
opacity, which, with slit-lamp examination, involved the anterior third of the 
stroma. The corneal epithelium and Bowman membrane were normal. The opac- 
ities were needle like crystals in a random orientation but with an abortive 
doughnut-shaped formation typical of this dystrophy (Fig 2 and 8). 

Blood cholesterol and triglyceride blood levels were within normal limits. 
None of the family was available for examination except for one sister who 
was found to be normal. 
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Bilateral Internuclear | 


Ophthalmoplegia After Trauma 


J. Ronald Rich, MD; F. Karl Gregorius, MD; 


Robert S. Hepler, MD, Los Angeles 


To our knowledge, this is the first 
reported case of bilateral internuclear 
ophthalmoplegia secondary to trauma. A 
young man was admitted with complaints 
of persistent double vision and rhinorrhea 
following an automobile accident that re- 
sulted in transient loss of consciousness 
and multiple anterior fossa skull frac- 
tures. Results of examination showed 
anosmia, cerebrospinal rhinorrhea, and 
bilateral paresis of adduction with nys- 
tagmus of the abducting eye. 

Operative repair of the cerebrospinal 
fluid fistula was performed without com- 
plication. Six weeks after injury, return of 
function began with slow, but progressive 
improvement that continues one year 
later. 

We describe the pathophysiology by 
which trauma could produce a lesion rela- 
tively restricted to the area of the median 
longitudinal fasciculus. The most plau- 
sible mechanism appears to be traumatic 
displacement of the brain stem, with the 
subsequent development of mechanical 
shear forces within the stem. 


poc ophthalmoplegia is a 
well-recognized clinical syndrome 
characterized by impairment of ad- 
duction on attempted lateral gaze, 
with horizontal jerk nystagmus noted 
solely or more prominently in the ab- 
ducting eye. Vertical nystagmus with 
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attempted upward gaze and loss of 
convergence are frequent concomi- 
tant features. Internuclear  oph- 
thalmoplegia has considerable diag- 
nostie value in determining both the 
site and the origin of causative lesion. 
The responsible lesion appears to be 
in the median longitudinal fasciculus 
between the brain-stem center for 
horizontal conjugate gaze and the 
oculomotor nuclear complex, ipsilat- 
eral to the eye having deficient ad- 
duction. 

Unilateral internuclear ophthalmo- 
plegia is the result of brain-stem 
occlusive vascular disease in approxi- 
mately 70% of patients; demyelinat- 
ing disease, tumors, encephalitis, and 
myasthenia gravis are less frequent 
causes. Bilateral internuclear oph- 
thalmoplegia, on the other hand, is 
believed to be characteristic of dem- 
yelinating disease."* Smith and Co- 
gan? reviewed 29 cases of bilateral 
internuclear ophthalmoplegia and 
found that 28 were secondary to mul- 
tiple sclerosis; hence, they believed 
the syndrome to be almost invariably 
indicative of multiple sclerosis. A few 
exceptions to this generalization have 
been reported. Among the verified 
causes, other than demyelinating dis- 
ease, are occlusive vascular disease,” 
tumors of the brain stem,?* Arnold- 
Chiari malformation with secondary 
hydrocephalus,’ syphilis,» and myas- 
thenia gravis.’ 

A search of the literature reveals 
only a single case of internuclear oph- 
thalmoplegia related to trauma,? and 
the trauma in that case was appar- 
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ently mild, resulting only in facial 
lacerations; therefore, a causal rela- 
tionship between the injury and the 
described unilateral internuclear oph- 
thalmoplegia is extremely question- 
ablé. The present report is, to our 
knowledge, the first well-demon- 
strated case of bilateral internuclear 
ophthalmoplegia due to trauma. 


Report of a Case 


A 29-year-old right handed man, in an 
inebriated state, while riding his bicycle, 
failed to stop at a stop sign and struck a 
moving police car. Results of examination 
on April 6, 1972, at the time of admission to 
a community hospital, showed him to be 
"semi-comatose and combative” with mul- 
tiple abrasions and contusions. He had an 
obvious fracture of the left wrist. Roent- 
genograms of the skull revealed a commi- 
nuted fracture of the left frontal area with 
a linear fracture extending inferiorly and 
ending in the left frontal sinus. By the day 
after injury his mental status had im- 
proved to the point that he was able to 
complain of double vision. Examination re- 
sults revealed impairment of adduction 
with attempted lateral gaze in either direc- 
tion. The ocular findings remained stable, 
and he was discharged on April 17, 1972. 

On May 21, 1972, the patient was ad- 
mitted to Harbor General Hospital with 
double vision and a clear fluid dripping 
from the left nostril on bending forward. 
These symptoms had persisted for three 
weeks. Loss of smell sensation had been 
present since the accident. He noted no im- 
pairment of visual acuity with either eye 
covered, nor loss of visual field. Detailed 
questioning revealed no double vision, 
blurring of vision, impairment of acuity, or 
other visual symptoms prior to his acci- 
dent. He denied ever experiencing transi- 
tory neurologic symptoms suggestive of 
demyelinating disease. 

General findings on physical examina- 
tion included healed abrasions and lacer- 
ations over the left side of the face, abdo- 
men, and extremities. The left forearm 
was immobilized in a short arm cast. 

Neurologic examination revealed mild 
shortening of his attention span. Anosmia 
was present bilaterally. The visual acuity 
was Jaeger 1 bilaterally, uncorrected. The 
visual fields were full to tangent screen 
testing. There was no proptosis. No bruits 
were present over the eyes or skull. Fun- 
duscopic examination revealed no abnor- 
malities. There was a slight left hyper- 
tropia present with comitance suggesting 
skew deviation. With attempted left lat- 
eral gaze, the right eye did not adduct past 
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midline, and sustained, coarse, horizontal 
jerk nystagmus was seen only in the ab- 
ducting eye. On attempted right lateral 
gaze, the left eye adducted approximately 
15° past midline, and again horizontal jerk 
nystagmus was seen in the abducting eye. 
To convergence testing, adduction was 
much improved, with each eye turning in- 
ward approximately 25°. Although vertical 
gaze movements were full, there was mild 
ocular divergence without vertical nys- 
tagmus on upward gaze. Optokinetic test- 
ing confirmed the bilateral adduction 
weakness. Ocular dysmetria could not be 
elicited. The pupils were equal in size and 
reacted briskly to direct and consensual 
light and accommodation. No afferent pu- 
pillary defect was present. The remainder 
of the neurologic examination was within 
normal limits. 

When bending over, the patient was able 
to initiate drainage of clear fluid from the 
left nostril. The glucose content of the 
fluid was 70 mg/100 ml, consistent with 
cerebrospinal fluid (CSF). X-ray films of 
the skull revealed the previously described 
fracture with identification of an addi- 
tional fracture line extending into the floor 
of the left frontal fossa. The left ethomid 
air cells were hazy, suggesting fluid con- 
tent. Lumbar puncture yielded slightly 
xanthochromic fluid under an opening 
pressure of 120 mm of fluid. Cell and glu- 
cose contents were within normal limits. 
The protein content was 77 mg/100 ml, and 
electrophoresis showed a normal pattern 
with both a normal y-globulin content and 
ratio of a- to y-globulin. 

On May 25, 1972, the patient underwent 
a bifrontal craniotomy to repair a left ba- 
sal frontal CSF fistula. A muscle plug was 
used in the bone defect, and a graft was 
used for dural repair. An extensive cere- 
bral contusion of the left frontal pole ap- 
proximating 3 cm in diameter was noted at 
operation. His postoperative course was 
complicated only by a steroid-induced hy- 
perglycemia that responded to dietetic 
therapy. A glucose tolerance test, per- 
formed after dexamethasone therapy had 
been discontinued, revealed a mildly dia- 
betic curve. During the second week of 
hospitalization (six weeks after injury), 
improvement of the defect in ocular move- 
ment was noted for the first time. Initially, 
adduction of the left eye increased; then, 
one week later, that of the right eye began 
to improve. Improvement since that time 
has progressed slowly. At present, he has 
no diplopia in primary gaze or with lateral 
gaze until 45° is exceeded to the left and 
15? to the right. Four to five beats of un- 
sustained nystagmus remain in the ab- 
ducting eye. The abnormal optokinetic re- 


sponse continues unchanged, and the eyes 
diverge with upward gaze. No further rhi- 
norrhea has been noted. 


Comment 


Internuclear ophthalmoplegia has 
been classified by Cogan’? into ante- 
rior and posterior types, depending 
on whether or not convergence is pre- 
served. In the anterior variety, in 
which convergence is lost, it would 
appear the lesion involves the most 
rostral part of the median longi- 
tudinal fasciculus (MLF), blocking 
impulse transmission from the pre- 
tectal brain-stem region to the ocu- 
lomotor nuclear complex. The poste- 
rior variety is the more common, and 
the lesion in these cases is localized to 
the MLF caudal to the oculomotor nu- 
cleus. While the latter spares conver- 
gence, not infrequently a defect in 
conjugate gaze or abducens nerve 
function is present.*®’ Thus, in the 
present case, trauma resulted in a 
classical bilateral internuclear oph- 
thalmoplegia of the posterior variety. 
However, our patient did not demon- 
strate the vertical nystagmus seen in 
approximately three fourths of pa- 
tients,’ nor the ocular dysmetria seen 
in most.^* 

Although the pathophysiology by 
which trauma could produce a brain- 
stem lesion relatively isolated to the 
MLF is unclear, clinical and experi- 
mental evidence would appear to sup- 
port a relationship of traumatic dis- 
placement of the brain stem with 
the subsequent development of shear 
forces within the stem. Experimental 
angiographic studies’ have demon- 
strated a differential shift of the 
brain stem in traumatic displace- 
ment, with the posterior portion mov- 
ing downward more than the anterior 
portion. This appears to be due to 
relative fixation of the anterior por- 
tion of the brain stem by the small 
penetrating branches of the basilar 
artery, while, in contrast, the poste- 
rior segment moves relatively freely. 
This tethering effect results from the 
fixation of the penetrating arteries 
by the basilar artery whose move- 
ment in turn is restricted by attach- 
ment to the internal carotid arteries 
via the posterior communicating ar- 


Ophthalmoplegia/Rich et al 67 


x: TFA "y 


teries. This differential in movement 
would result in the development of 
shear forces within the brain stem. 
Shear forces are known to be a ma- 
jor factor in traumatic disruption of 
cerebral tissue." These forces are 
capable of either stretching or tear- 
ing nerve fibers, depending on the de- 
gree to which they are exerted. If a 
nerve fiber is stretched rather than 
torn, the lesion may be reversible. 
The relative isolation of the lesion 
to the MLF would not be unexpected 
in view of what is known about the 
effects of shear forces on cerebral tis- 
sue. Shear forces are known to exert 
their greatest effect at the junction of 
white and gray matter and in the 
neighborhood of the ventricles due to 
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slight differences in density between 
adjacent cerebral structures and the 
brain and CSF.'^" The anatomical lo- 
cation of the posterior portion of the 
MLF, near the floor of the fourth ven- 
tricle and adjacent to the gray matter 
masses of brain-stem nuclei and the 
tegmentum, would render it highly 
subject to any shear stress developed 
within the brain stem. 

Cogan described two patients, each 
having an Arnold-Chiari malforma- 
tion and a bilateral MLF syndrome.? 
One patient was found to have hydro- 
cephalus, and after a ventriculo- 
jugular shunt, her eye abnormalities 
resolved in several weeks. Six years 
later her shunt failed, accompanied 
by a return of the bilateral inter- 
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nuclear ophthalmoplegia. This phe- 
nomenon would appear to lend sup- 
port to the theory that brain-stem 
displacement, in this case from hydro- 
cephalus, may result in bilateral in- 
ternuclear ophthalmoplegia. 

Thus, clinical, neuropathologic, and 
experimental evidence would appear 
to support the theory that the most 
likely pathophysiologic mechanism 
responsible for this patient's MLF 
syndrome was momentary traumatic 
displacement of the brain stem with 
the development of shear forces in 
the region of the median longitudinal 
fasciculus. 
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The “Tomato-Catsup” 


Fundus in Sturge- Weber 


Syndrome 


John O. Susac, MD; J. Lawton Smith, MD; Ronald J. Scelfo, MD, Miami, Fla 


Children with Sturge-Weber syndrome 
have a characteristic bright red fundus 
appearance in the affected eye. 


M“ ophthalmologists know that 
choroidal angioma is associated 
with the Sturge-Weber syndrome. 
However, when questioned about the 
ophthalmoscopic appearance of this 
lesion, they will commonly describe 
the findings seen in an adult with a 
hemangioma of the choroid. The lat- 
ter initially appears as an elevated, 
discrete mass in the posterior pole of 
the eye, which has at times been mis- 
taken for a malignant melanoma of 
the choroid. Our experience has been 
that children with intraocular in- 
volvement with the Sturge-Weber 
syndrome present a characteristic 
fundus appearance in the involved 
eye. As one moves the indirect oph- 
thalmoscope back and forth from the 
involved to the normal eye, the pri- 
mary finding noted is simply one of a 
dramatic color difference in the two 
fundi. The involved eye has a bright 
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red fundus reflex, whereas the normal 
eye shows simply a light blond tessel- 
lated infantile fundus.’ The optic disc 
on the involved side appears to be 
surrounded by a sea of tomato catsup. 


Report of a Case 


A 5-month-old child was born with a 
port-wine stain over the right side of her 
face. At 3 months of age, she developed 
Jacksonian seizures and a hemiparesis on 
the left side. Examination showed nevus 
flammeus and some evidence of hemi- 
hypertrophy on the right side of the face 
(Fig 1). The corneas were clear and the pu- 
pils were normal. Indirect ophthalmoscopy 
showed a striking red fundus in the right 
eye (Fig 2, left) and a normal light blond 
tessellated fundus in the left eye (Fig 2, 
right). The optic discs were normal. While 
the patient was under general anesthesia, 
the corneal diameters were measured at 12 
mm on the right and 10 mm on the left, 
and Schigtz tonometry showed a tension of 
19 mm Hg in the right eye and 25 mm Hg 
in the left eye. Because of the seizures, a 
right hemispherectomy was performed. 


Comment 


The Sturge-Weber syndrome’ is 
characterized by ipsilateral nevus 
flammeus, choroidal angioma, con- 
genital glaucoma, angioma of the 
meninges and brain, and intracranial 
calcification. Contralateral Jacksoni- 
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Fig 1.—Child with Sturge-Weber syn- 
drome, with nevus flammeus and hemi- 
hypertrophy on right side of face. 


an seizures and hemiplegia are also 
commonly present. Anderson's? rule is 
that when the nevus flammeus in- 
volves the upper lid, there is ipsilat- 
eral intraocular involvement. Con- 
versely, when the upper lid is spared 
by the port-wine stain, the ipsilateral 
eye is commonly spared. This is clini- 
cally helpful, as it allows one to detect 
the patients with choroidal angioma 
and congenital glaucoma at a glance 
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Fig 2.—Left, red fundus in right eye. Right, normal light blond tessellated fundus in left 
eye. 


across the room. The choroidal an- 
gioma is usually diffuse, flat, and in- 
volves the posterior pole in these 
cases? There is usually no elevation 
whatever of the lesion, and the over- 
lying retinal vessels appear normal. 
Fluorescein angiography is not 
needed to make the diagnosis. One 
may be able to see beyond the lesion 
with the indirect ophthalmoscope and 
note the border of the striking color 
change. However, the appearance of 
an optic nerve simply buried in a sea 
of "tomato catsup” is the pathog- 
nomonie fundus picture in the child 
with Sturge- Weber syndrome. 


Larry Page, MD, gave permission to report 
this case and performed the hemispherectomy. 

William N. Mylam of the Department of Pho- 
tography, Bascom Palmer Eye Institute, helped 
with the pictures. 
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Annual Review 


The Retina and Optic Nerve 


William Tasman, MD, Philadelphia 


s each year goes by, the num- 
ber of scientific papers pub- 
lished in a 12-month period seems to 
continually increase. This poses a di- 
lemma for the reviewer, who must of 
necessity omit many worthwhile re- 
ports. Probably nowhere is this more 
true than in the review of highly 
technical experimental papers. Thus, 
in this review, which will cover the 13- 
month period from September 1972 
through September 1973, an effort 
will be made to include those experi- 
mental reports that have clinical ap- 
plications. The review will be divided 
into the following categories: (1) 
anatomy and physiology, (2) retinal 
disorders of the posterior pole, (3) ret- 
inal vascular diseases, (4) retinal de- 
tachment and allied disorders, and (5) 
optic nerve. 


Anatomy and Physiology 


Ideally, xenon arc photocoagula- 
tion of the human retina should in- 
volve only the retinal pigment epithe- 
lium, the rod and cone layer, the outer 
nuclear layer, and the outer plexiform 
layers, but should spare the inner half 
of the retina. Whether in fact this is 
often the case is difficult to prove, 
since experimental lesions in man can 
rarely be extended long enough to 
make an accurate determination. In 
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order to study the final outcome of 
such lesions, retinal burns in rhe- 
sus monkeys comparable to those de- 
scribed as "ideal" in man were made 
and were followed clinically and his- 
topathologically for periods up to six 
months.'? Two groups of lesions were 
produced, one a moderate type com- 
mensurate with the ideal burn, and a 
heavier xenon application which was 
purposely excessive. Histopathologi- 
cally, no adhesions of the retina were 
observed in the lesions of the first 
group. Adhesions of the retina did oc- 
eur in the second group, but Bruch 
membrane remained intact in all 
cases and no contribution to these ad- 
hesions from the choroid was ob- 
served. The union appeared to be be- 
tween retinal glial cells and Bruch 
retinal pigment epithelium or be- 
tween retinal glial cells and Bruch's 
membrane. The ophthalmoscopic ap- 
pearance was interesting since two 
types of hyperpigmentation were ob- 
served. The first was attributable to 
accumulations of pigment-laden 
macrophages which formed a ring 
around the center of the more moder- 
ate lesions. On the other hand, in se- 
vere lesions the macrophages were 
present throughout the central region 
of each treated area. 

A report detailing the ultrastruc- 
ture of the vitreoretinal juncture in 
young adults emphasized the vari- 
ations occurring in three major top- 
ographic zones: a basal zone at the ora 
serrata, an equatorial zone, and a pos- 


terior zone which included special at- 
tention to the foveal and papillary 
sites? In the basal zone the vitreous 
fibers were noted to be coarse, numer- 
ous, and often oriented perpendicular 
to the surface. Within the equatorial 
zone the vitreous fibrils are less 
coarse and assume a pattern more 
parallel with the retina, while the 
posterior zone, when compared with 
the more anterior areas, was charac- 
terized by an absence of attachment 
plaques at the vitreal surface of the 
Miiller cells. The basal lamina of ret- 
ina was uniformly thin within the ba- 
sal zone but became progressively 
and irregularly thickened in the equa- 
torial and posterior zones. Frequently 
degenerative changes were apparent 
in the basal zone, and two likely 
causes for this alteration were postu- 
lated to be the relative avascularity 
of the most peripheral retina or the 
biochemical effect of vitreodynamics 
during ocular movement. From this 
investigative work one wonders 
whether or not extrapolation can be 
made to the clinical situation where 
ocular movements coupled with the 
stress on the posterior border of the 
vitreous base is indeed a contributory 
factor to the frequency of retinal 
breaks in the area of the basal zone. 

In another interesting study, the 
prenatal and postnatal development 
of miillerian cells of the rabbit retina 
were studied with light and electron 
microscopy.‘ The first differentiation 
of the miillerian cells appeared as the 
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formation of smooth-surface endo- 
plasmic reticulum in the innermost 
portion of the retina on the 14th day 
of gestation. Ganglion and amacrine 
cells differentiate in the vitreal por- 
tion of the neuroblastic layer slightly 
later during the 18th to 26th days of 
gestation by which time smooth-sur- 
faced endoplasmic reticulum is scat- 
tered throughout the inner processes 
of the miillerian cells. During the late 
prenatal period, biopolar and horizon- 
tal cells are formed. Further changes 
in the miillerian cells take place after 
birth, including elongation of their 
microvillous processes, lateral cyto- 
plasmic extensions, and rearrange- 
ment of their nuclei. The miillerian 
cells are complete by the end of the 
third postnatal week, and this study 
suggests that their synthetic activity 
occurs in the postnatal period as well. 

One of the co-authors of the previ- 
ous article, collaborating with a dif- 
ferent investigator, also studied the 
fine structure of the retinal transient 
layer of Chievitz.° This layer, as de- 
scribed in 1887 by Chievitz, stems 
from neuroblasts in the developing 
human retina. The nuclei of these 
neuroblasts separate into two groups 
by the migration of some toward the 
vitreous and others toward the sclera, 
leaving a nuclei-free zone between 
the inner and outer neuroblasts 
known as the layer of Chievitz. In the 
report alluded to above, the layer of 
Chievitz was seen to appear between 
the inner and outer neuroblastic lay- 
ers of the developing retina from six 
to nine weeks of gestation in Macaca 
mulatta. Electron micrographs of this 
layer showed that it was composed of 
intertwined neuronal and miillerian 
cell processes in monkey, human, and 
rabbit fetuses. As the zone disappears 
by the scleral migration of the inner 
neuroblastic nuclei, it is thought that 
portions of the layer of Chievitz prob- 
ably become a part of the inner plexi- 
form layer. 

In contrast to previous studies of 
the retinal pigment epithelium that 
have suggested that its cells are in- 
terconnected by typical arrays of in- 
tercellular junctions, new evidence 
was cited in 1973 to show that pig- 
ment epithelial cells in a wide vari- 
ety of vertebrates, from goldfish up 
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to monkeys, have unusual junctional 
complexes. Using both conventional 
and freeze-fracture electron micros- 
copy, each cell was noted to be com- 
pletely encircled by a zonula occlud- 
ens or tight junction and a zonula 
adherens or intermediate junction. In 
addition, very large, macular gap 
junctions were found to occur within 
the region occupied by the zonula oc- 
cludens. Physiologic experiments con- 
firmed that the pigment epithelial 
cells were electrically coupled, as 
might be expected from the presence 
of numerous gap junctions. 

Several articles on electroretinog- 
raphy appeared during the previous 
year. In one experiment, deprivation 
of the choroidal blood flow for up to 24 
hours in owl monkey eyes resulted in 
necrosis of the pigment epithelium 
and photoreceptor cells.’ Miiller cells 
did not show morphologic deterio- 
ration, and although the inner reti- 
nal layers exhibited marked extracel- 
lular edema, no intracellular or 
vascular change occurred. The elec- 
troretinogram’s b-wave disappeared 
early, followed by the disappearance 
of the a-wave, but the early receptor 
potential remained intact for 12 
hours. These findings show that reti- 
nal pigment epithelium and photore- 
ceptors depend mostly on supply from 
the choroidal circulation and lend 
added support to the thesis that the 
photoreceptors may degenerate in 
conditions such as choroideremia, 
choroidal sclerosis, and retinitis pig- 
mentosa secondary to the occlusion of 
choroidal vessels. Another paper deal- 
ing with electroretinography elimi- 
nated slow components by the use of 
band pass filtering and recorded the 
oscillatory potential of the electro- 
retinograms and the rhythmic wave- 
lets of the visually evoked response 
selectively. Close similarity was 
found to exist in the frequency, 
threshold, and light adaptation effect 
between the oscillatory potential and 
wavelets of the visually evoked re- 
sponse, suggesting that the oscil- 
latory potential of the electroretino- 
gram in man may hypothetically begin 
with a corneal negative-going deflec- 
tion. 

The effect of drugs on the electro- 
retinogram was demonstrated in 


three reports. In one instance pheno- 
barbital sodium was used and caused 
a marked increase in the amplitude of 


the b-wave and some enhancement of - 


the a-wave.* Thiopental sodium had a 
similar but shorter-acting effect. Un- 
der the influence of barbital sodium, 
stimuli of a very high magnitude 
emitted a simple negative deflection 
without the b-wave. Based on these 
findings, the authors postulate the ex- 
istence of a centrifugal influence 
within the retina. Two articles dealt 
with diphenylhydantoin on in vitro 
rabbit retinas.^" 'The effect of di- 
phenylhydantoin on the retina was 
transient and reversible when the 
compound was removed, although the 
implieit time of P II was prolonged. 
Hypoxia decreased the electroretino- 
gram amplitude of the in vitro rabbit 
retina preparation, but diphenylhy- 
dantoin sodium protected the reti- 
nal activity from the inhibition of 
oxygen deprivation. The authors con- 
clude that diphenylhydantoin affects 
mainly the origin of P II (b-wave) 
and that the effect of diphenylhydan- 
toin on the generation of P II can be 
easily affected by changing extracel- 
lular potassium concentrations, and 
that the mode of action of this com- 
pound may be related to oxygen-de- 
pendent processes at its active sites. 

An interesting clinical study on ten 
patients who had been patched for 
various periods of time for amblyopia 
showed that in all cases the amplitude 
of the b-wave was smaller in the 
patched eye.'* The b-wave depression 
was temporary and recovery occurred 
after the patching was discontinued. 
The authors carefully eliminated the 
possibility that the changes were re- 
lated to retinal maturation by select- 
ing subjects over the age of 6; they 
also point out that this study should 
be borne in mind when monocular 
patching is contemplated in cases of 
retinal degeneration, since the light 
deprivation itself can lead to signifi- 
cant electroretinogram changes that 
may mask a real change taking place 
in the retina. 

Good clinical electroretinographic 
separation of rod and cone responses 
were obtained by a method utilizing a 
diffusing sphere for stimulation and 
light adaptation.’ In general, cone 
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responses are rapid, their implicit 
time being approximately 30 msec 
compared to slower peak values of 125 
msec for the rod responses. 

Combined recordings of the elec- 
troretinogram and the cortical visual- 
evoked response were made together 
with the electroencephalogram in 16 
children suffering from a "late infan- 
tile" form of "neuronal lipidosis.’’™ 
The electroretinogram was not usu- 
ally recordable because of the gross 
loss of function of the retinal receptor 
elements. However, all of the 16 chil- 
dren, regardless of the stage of the 
disease, showed a grossly enlarged 
visual-evoked response when com- 
pared to a control group. 

In an analysis of retinal receptor 
orientation, the anterior point toward 
which the receptors are carefully 
aligned was found to be most proba- 
bly the center of the exit pupil of the 
eye.^ The author, who has treated 
this subject in depth, points out that 
the receptor, acting as a fiberoptics 
element, serves to select, collect, and 
guide light having origin in the envi- 
ronment and passing through the pu- 
pil of the eye to the oriented photola- 
bile pigment. In a companion article 
the authors go one step further and 
compare in three normal observers 
the small variations in pupil centra- 
tion recorded with change in pupil 
size.'^ In the mean data, the Stiles- 
Crawford centrum was about equidis- 
tant from the centers of the dilated 
and constricted entrance pupils. Go- 
ing still one step further, a photopic 
directional sensitivity was measured 
at the fovea and at 2 degrees, 3.75 de- 
grees, and 10 degrees from fixation.” 
The central fovea exhibited signifi- 
cantly less directionability than para- 
foveal test points. Differenees in 
directionality between the three para- 
foveal test loci were not significant. 

Another technique for the use of a 
valuable retinal diagnostic aid, fluo- 
rescein angiography, was described in 
1973 whereby separation of the reti- 
nal and choroidal circulations follow- 
ing a single intravenous dye injection 
was accomplished." The two sets of 
angiograms are made using a spe- 
cially built optical separator with 
twin motorized 35 mm cameras which 
replace the usual camera body on the 
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standard Zeiss fundus camera. A 
single injection of solution containing 
a mixture of indocyanine green dye 
and sodium fluorescein dye is given to 
the subject, and the fundus camera 
with the attached optical separator is 
otherwise used in the usual manner to 
produce the angiograms. 

Fluorescein dilution curves were 
recorded directly from individual reti- 
nal blood vessels in the human fundus 
using a new fluorophotometer.'* This 
technique certainly seems to offer 
promise in the study of retinal he- 
modynamies and has as two distinct 
advantages—rapidity and a very low 
dosage of fluorescein dye. 

The effect of lymphocytic chorio- 
meningitis virus-induced retinopathy 
in newborn rats followed intracere- 
bral inoculation and began at the 
outer nuclear receptor layer." This 
was followed by a loss of cells in the 
inner nuclear and ganglion cell lay- 
ers, and, finally the total dis- 
organization and destruction of the 
retina. Utilizing direct fluorescent an- 
tibody technique, virus was first de- 
tected in the optic nerve and inner 
nuclear layer, then in the pigment 
epithelium, and finally in all layers of 
the retina. The pathologic changes 
which occurred first in the outer nu- 
clear layer prior to evidence of infec- 
tion in those cells suggested that the 
disorganization might have been sec- 
ondary to inapparent alteration of 
the infected pigment epithelium. 
Neonatal albino rats subjected to sim- 
ilar virus 40 within 24 hours of birth 
showed demonstrable viral antigen 
within the retina by immunofluores- 
cent studies 24 to 48 hours later." 
Histopathologic examination of the 
retina five and ten days after injec- 
tion revealed basophilic intranuclear 
inclusions in cells of the inner nuclear 
layer. Adult rats similarly injected de- 
veloped ophthalmoscopically visible 
neovascular tufts on the retinal sur- 
face by the sixth month of neonatal 
life. Histopathologic study of the 
affected adult rat eye revealed 
preretinal and subretinal neovas- 
cularization, retinal folds, and gli- 
osis, and included many of the same 
retinal changes seen in lymphocytic 
choriomeningitis virus-induced reti- 
nopathy in the rat. Retinal degenera- 


tion in Osborne-Mendel rats occurred 
spontaneously and with a high inci- 
dence in both inbred and non-inbred 
colonies.” The degeneration appears 
to have its onset late in life and sub- 
sequently increases in severity. The 
process begins with focal degenera- 
tion of photoreceptors in the post- 
equatorial retina and results in total 
loss of receptor cells followed by dis- 
ruptive involvement of the inner reti- 
nal layers. 


Retinal Disorders of the 
Posterior Pole 


Patients with moderately  ad- 
vanced, dominant, sex-linked, and au- 
tosomal recessive retinitis pigmen- 
tosa were shown to have marked 
improvement in visual thresholds un- 
der scotopic conditions with the aid of 
a night vision device compared with 
thresholds reported by the same pa- 
tients under scotopic conditions with- 
out the device.” Six cases of retinitis 
pigmentosa associated with ham- 
artomas at the dise and peripapillary 
retina were analyzed in another re- 
port.?* In all six cases there were rela- 
tively large, irregular, mulberry-like 
masses present at the disc and adja- 
cent retina where they obscured the 
underlying vessels. Seven cases of 
unilateral retinal pigmentary degen- 
eration were presented by Carr and 
Siegel,” including five of unknown 
cause and two that developed follow- 
ing ophthalmic artery occlusion. Oph- 
thalmoseopie and functional findings 
were similar in all of the patients re- 
ported, and strongly suggested a vas- 
cular cause for this distress. A similar 
report from Israel described a patient 
with unilateral retinitis pigmentosa 
associated with temporal arteritis.’ 
These reports propose a vascular 
cause for unilateral pigmentosa that 
should not be confused with the he- 
reditary bilateral forms of this dis- 
ease. Another report on retinitis pig- 
mentosa described three patients 
with associated cystoid macular 
changes. The authors postulated 
that these macular changes were the 
result of localized hypoxic effects, but 
actually the macular changes were 
somewhat equivocal. 

Congenital grouped pigmentation 
of the retina in two patients did not 
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disclose any diffuse abnormality of 
the pigment epithelium.** The precise 
cause and pathogenesis of grouped 
pigmentation of the retina remains 
obscure, but the author rightfully 
points out that it is most likely a 
physiologic maldevelopment which 
occurs embryologically at a time 
when there is a stimulus for prolifera- 
tion of the pigmented epithelium. 
This then spontaneously abates with 
further ocular development, having 
no deleterious effect in the eye. 

The progressive nature of thiorida- 
zine (Mellaril) pigmentary retinop- 
athy was beautifully demonstrated 
by color photographs during a six- 
year follow-up.** Starting out as fine 
pigmentary retinal deposits, this 
form of retinopathy gradually led to 
large areas of pigment epithelial and 
choriocapillaris atrophy. 

A retrospective review of patients 
with myotonic dystrophy disclosed 
that those in whom morphologic reti- 
nal changes were seen had never used 
quinine, whereas three patients 
treated with quinine did not demon- 
strate visible abnormalities." This 
suggests that pigmentary retinal dis- 
turbances and functional retinal defi- 
cits observed in patients with myoton- 
ie dystrophy are part of the disease 
process and are not due to chronic 
quinine intoxication. 

No statistical differences were 
noted between a group treated with 
indomethacin and a control group 
when studied by electroretinography, 
suggesting that the drug did not have 
a retinotoxic effect.” 

In a case of trisomy 18, the retinal 
pigment epithelium displayed un- 
usual hypopigmentation posteriorly 
and a relative degree of hyper- 
pigmentation toward the periphery.” 
When studied under the electron mi- 
eroscope, the hypopigmented areas 
contained many immature and few- 
er abnormal melanosomes, whereas 
predominantly mature melanosomes 
were observed toward the periphery. 

Retinal dysplasia was found in 2.1% 
of eyes assessioned by the Yale Eye 
Pathology Laboratory over a six-year 
period.** It was seen as an isolated de- 
fect in some eyes and in others was 
associated with systemic congenital 
abnormalities. When changes were 
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limited to the eye, persistent hyper- 
plastic primary vitreous was common, 
and dysplasia was extensive com- 
pared to more focal changes when 
systemic changes were present. 

It has been suggested that retinal 
hemorrhages at birth may be the 
cause of organic amblyopia and stra- 
bismus later in life. This concept was 
somewhat refuted by the examina- 
tion of 1,000 newborn infants.** Two 
hundred forty-five newborn infants, 
including 18 with macular involve- 
ment, were examined. Follow-up ex- 
amination of five of the children with 
macular hemorrhages showed no de- 
velopment of amblyopia or stra- 
bismus, suggesting that macular 
hemorrhages at birth do not play a 
significant causative role in this con- 
dition. A similar report in the Ger- 
man literature found that the inci- 
dence of retinal hemorrhages was 
directly proportional to birth weight 
and length and severity of labor.” In 
general, all hemorrhages cleared 
quickly, usually within eight days. 

The pathologic findings in the eyes 
of a patient with type A Niemann- 
Pick disease confirmed sphingolipid 
storage in the corneal stroma and en- 
dothelium, and the lens epithelium.” 
Further involvement of ocular struc- 
tures included the retinal pigment 
epithelium and retina where a cherry- 
red spot sometimes occurred. Oph- 
thalmoscopic examination of a six- 
year-old boy with GM,-gangliosidosis, 
type 2, revealed only bilateral optic 
atrophy corresponding to visual im- 
pairment, but no opacification of the 
retinas or cherry-red spots." In spite 
of the negative funduscopic findings, 
ganglion cells of the retina contained 
typical storage liposomes as seen in 
other neurons of the patient's brain 
and also encountered in other lipid 
storage diseases. 

A series of 73 eyes from anencephal- 
ic babies was examined histopatho- 
logically and in nine eyes showed 
various degrees of vascular prolifera- 
tive changes of the retina and vit- 
reous similar to those seen in retro- 
lental fibroplasia." These changes 
ranged from focal proliferation of 
capillaries in the innermost layers of 
the retina to areas of frank intrareti- 
nal neovascularization. As the au- 


thors point out, these changes are 
most likely due to retinal immaturity 
rather than anencephaly. 

In a review of 35 cases of ocular in- 
juries from squash, the majority, 30, 
were hyphemas.** Certainly a squash 
ball seems to be almost a perfect fit 
under the orbital rim, and anyone 
playing this sport is well advised to 
wear a safety mask. Another form of 
ocular injury, this one from air gun 
pellets, led to poor vision most often 
because of retinal damage.*^ As might 
be expected, the male to female ratio 
was greater than 5:1, and the average 
age was 14, testifying to the danger 
of having airgun rifles and BB guns 
available in an unsupervised situ- 
ation. A case report of a telephone 
lineman struck by a cable and chain 
across the face led to a traumatic 
choroidal rupture and subsequent 
choroidal neovascularization with sec- 
ondary serous macular detachment.” 
Argon laser photocoagulation was 
successful in obliterating the neo- 
vascularization and its potential for 
disciform macular hemorrhage. 

Thirty patients with tumor of the 
ethmoid sinus and nasal cavity were 
treated with megavoltage irradia- 
tion." In addition to the tumor, high 
doses of irradiation were also deliv- 
ered to the adjacent retina and optic 
nerve. Funduscopie changes associ- 
ated with radiation injury of the ret- 
ina and optic nerve included macular 
and retinal degeneration, optic nerve 
atrophy, and central artery occlusion. 
Experimentally, the effect of irradia- 
tion coned to the fetus of 30 pregnant 
monkeys between gestational ages of 
60 to 145 days resulted even at 60 
days in extensive necrosis of retinal 
neuroblasts followed by reorganiza- 
tion with rosette formation. No fe- 
tal retina could be completely dam- 
aged from a single x-irradiation 
except in the areas of active differ- 
entiation. On the basis of this study, 
one must caution clinicians against 
any unnecessary fetal x-irradiation 
at any time because of the particular 
radiosensitivity of the retinal neuro- 
blasts that appear to be present from 
about 60 days’ gestation onward to 
birth in the monkey fetus. A rough 
extrapolation for the human fetus 
would be after the first month of 
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gestation. 

In another report, a 40-year-old 
man had his right eye traumatically 
evulsed from the orbit. The optic 
nerve and the posterior ciliary ar- 
teries were also severed. A remaining 
anterior ciliary artery was spared, 
however, and the area serviced by 
this intact vessel was spared the is- 
chemic necrosis and infection that in- 
volved the remainder of the globe. 

An explanation for valsalva hemor- 
rhagic retinopathy, heretofore de- 
scribed as Purtscher retinopathy, was 
postulated as being due to a combina- 
tion of forward arterial alterations 
and backward venous alterations, in- 
cluding small and large transudates 
and hemorrhages.**** 

Chorioretinitis associated with neo- 
natal cytomegalic inclusion disease is 
now well known. An interesting case 
report documented a bilateral severe 
chorioretinitis due to cytomegalie 
inclusion disease without other 
evidence of the disorder in a 3- 
month-old white girl." Diagnosis was 
confirmed by culturing the virus from 
the throat and urine of both the 
mother and child. Circular chorioreti- 
nal lesions were present in the poste- 
rior pole of each eye and damage to 
the pigment epithelium, retina, and 
adjacent vitreous was apparent in the 
affected area. This disease, that is 
eaused by transplacental infection 
of the fetus from an asymptomatic 
mother, is estimated to be present in 
from 8% to 6% of pregnant women 
and may in the newborn infant be 
confused with toxoplasmosis. Neo- 
natal cytomegalic inclusion disease is 
often chronic, with virus excretion for 
many months. However, if chorioreti- 
nitis does not develop early in the dis- 
ease it is unlikely to appear at a later 
age. Two cases of cytomegalic chorio- 
retinitis in kidney recipients were 
also reported." One of the patients 
developed a rhegmatogenous retinal 
detachment from a retinal hole above 
a chorioretinal scar. At surgery, a 
scleral buckling procedure was done 
and the presence of the cytomegalic 
virus was confirmed in the subretinal 
fluid by lung-tissue culture. Another 
form of viral retinopathy, rubeola 
retinopathy, was observed for 17 
years." Early there was attenuation 
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of retinal vessels, retinal edema, and 
a stellate macular figure. After a pe- 
riod of seeming recovery, however, 
the condition progressed to pigmen- 
tary degeneration of the retina, 
suggestive of retinitis pigmentosa. 
This report suggests that a somewhat 
guarded prognosis in similar cases be 
maintained. 

From Thailand came an interesting 
report of an actively mobile Angio- 
strongylus cantonensis in the retina 
of a patient 37 days after he had 
eaten a raw Pila snail. The worm 
was removed through a trap-door in- 
cision after immobilizing it with a 
retina cryoprobe. 

Peripheral uveitis continues to be a 
problem for those of us treating fun- 
dus diseases. The use of cryotherapy 
in patients unresponsive to steroid 
therapy appeared to meet with a 
measure of success in 23 eyes of 15 
patients, all of whom were children or 
young adults.” The authors empha- 
sized the importance of freezing and 
refreezing over exudative foci using 
as an endpoint an ice ball which en- 
gulfed the exudative focus as evi- 
denced by indirect ophthalmoscopy. 

Although intraocular tumors have 
not been programmed as a signifi- 
cant portion of this review, a previ- 
ously reported patient with a retino- 
blastoma and retardation was shown 
by Giemsa-banding technique to have 
a deletion of the No. 13 chromosome.” 
Distinctive features of D-chromo- 
some deletions are retinoblastoma 
and aplastic (or hypoplastic) thumbs. 
Higher mortalities from retinoblas- 
toma among Negroes as compared to 
whites suggest that this excess mor- 
tality may be due to delayed diag- 
nosis and hence a less favorable re- 
sponse to treatment." A case report 
and pathologic examination of a ma- 
lignant melanoma of the choroid pe- 
culiarly located at the macula led to 
extensive subretinal hemorrhage due 
to coagulative necrosis of the tumor 
produced by invasion and occlusion 
of a choroidal artery by neoplastic 
cells.* Prior to the hemorrhage, or- 
ange pigment was noted on the sur- 
face of the lesion and one wonders 
whether this may have represented 
lipofuscin. The diagnostic signifi- 
cance of orange pigment on the sur- 


face of choroidal tumors was recently 
emphasized in a study of.304 eyes." 
Of 94 malignant melanomas, 44 dem- 
onstrated the orange pigment. In ad- 
dition, five lesions originally thought 
to be nevi exhibited the pigment. 
Four of these five later led to enuclea- 
tion and were histologically proven 
melanomas. The reviewer’s experi- 
erce certainly parallels that of the 
authors of this article, and as a result 
the presence of such pigment is taken 
as a highly suggestive sign that the 
underlying lesion is a malignant 
melanoma of the choroid. 

As in last year’s review, there was 
again an article which emphasized 
the importance of the electrooculo- 
gram in identifying the carrier state 
in vitelliform degeneration.^ Since 
the gene in this disease has a high de- 
gree of penetrance, but variable ex- 
pressivity, the electrooculogram be- 
comes an indispensable aid in genetic 
counseling when vitelliform macular 
degeneration is known to be present 
in a family. 

Atrophic macular disease is fre- 
quently treated as one entity, when 
actually it can be subdivided into 
various groups that have different he- 
reditary patterns and prognoses. Six 
such categories were described in an 
article by Krill,” and these included 
juvenile — retinoschisis, autosomal 
recessive — vitreoretinal dystrophy 
(Favre-Goldmann type), cone degen- 
eration, fundus flavimaculatus, cen- 
tral areolar choroidal sclerosis and 
butterfly-shaped pigment dystrophy 
of the fovea. Fluorescein angiography 
frequently helps make the differ- 
entiation among these groups. For 
example, in the rare butterfly dys- 
trophy, it reveals a much more dis- 
tinctive pigmented structure than is 
visible on ophthalmoscopy alone. 

In a report by Gass,^ 200 patients 
who had macular drusen were fol- 
lowed for an average of four years. 
Loss of central vision was caused by 
disciform detachment of the pigment 
epithelium and retina, or less often 
by geographic atrophy of the pigment 
epithelium and retina. The average 
age of onset of loss of central vision 
in the first eye was 66 years, and in 
the second eye 70 years. No clinical 
fluorescein angiographic or electro- 
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physiologic criteria were found to dif- 
ferentiate patients with familial 
from those with so-called senile dru- 
sen. The author concludes that most 
likely all patients with macular dru- 
sen have the same autosomal domi- 
nant heredodegenerative disease, 
which rarely causes significant loss of 
central vision prior to the sixth and 
seventh decades of life. The marked 
probability for bilateral involvement 
of central vision in patients with 
macular drusen makes it incumbent 
upon the ophthalmologist to caution 
patients with drusen to seek help 
without delay if any change in vision 
is noted. The same admonition ap- 
plies for patients with senile dis- 
ciform degeneration of the macula 
not related to drusen. Many such pa- 
tients show abnormalities of the pig- 
ment epithelium and Bruch mem- 
brane in the asymptomatic fellow eye 
as evidenced by a report from Can- 
ada, where six of 11 cases of unilat- 
eral hemorrhagic disciform degenera- 
tion demonstrated such alterations in 
the uninvolved eye.” Occasionally dis- 
ciform lesions may occur outside of 
the macular region and in many such 
eyes central vision may be pre- 
served." In a series of 165 eyes with 
disciform senile macular degenera- 
tion, 97 were considered to have ac- 
tive neovascularization, while 37 
others had an advanced subretinal fi- 
brovascular scar.“ In 41 eyes, the neo- 
vascular process could only be identi- 
fied by fluorescein angiography. In 
another article, the same authors ad- 
vocate directing treatment of the 
neovascular disciform lesion to the 
capillary plexus identified hy. fluores- 
cein rather than larger vessels seen 
with the biomicroscope that grow 
slower and possibly represent a more 
mature lesion." 

Changes in the predisciform stage 
of senile macular degeneration that 
are sometimes considered to be dru- 
sen may not turn out to be what they 
seem. This was demonstrated in a 
clinieopathologie correlation where 
despite the clinical appearance of the 
fundi, five drusen were seen histo- 
pathologically only in the retinal pe- 
riphery. The macular lesions, while 
not drusen, could not from the mate- 
rial in this case report be definitely 
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identified. In another clinicopath- 
ologic report, a patient with angioid 
streaks and Paget disease of the bone 
was followed clinically until his 
death. At autopsy, histopathologic 
examination of his eyes revealed lin- 
ear breaks in an extensively calcified 
and degenerated Bruch membrane. 
These breaks corresponded to the 
clinieally observed angioid streaks. 
Fibrovascular ingrowth from the cho- 
roid into the subpigment epithelial 
and subretinal space was the cause of 
the disciform macular detachment. 

Histoplasmosis, another potential 
cause of disciform macular degenera- 
tion, carries with it potential risk to 
the macula if small scars are present 
in the fovea. During evaluation for 
active disciform macular disease of 
presumed ocular histoplasmosis in 
one eye, 12 patients were observed to 
have small inactive asymptomatic 
macular scars in the fellow eye.” Ac- 
tivity later developed around these 
scars. If no scars are present in the 
macula of the second eye, the chances 
of developing a disciform lesion are 
considerably less. 

The treatment of exudative senile 
maculopathy with photocoagulation is 
still unproven. Certainly it would ap- 
pear that lesions with extrafoveal de- 
tachments of the retinal pigment epi- 
thelium are the most desirable to 
treat. However, perifoveal horseshoe 
treatment has also been attempted 
with foveal lesions, but such cases 
have a poorer prognosis.^ 

Complications from argon laser 
therapy can occur with a common fac- 
tor being excessive heat energy in re- 
acteristies of the particular tissue 
involved.” Such complications are not 
to be taken lightly, since the natural 
history of the disease frequently 
leaves the patient no worse off than 
uncomplicated treatment. 

Central serous retinopathy proba- 
bly still remains one of the most 
commonly treated macular disorders. 
Wessing," in a discussion of central 
serous retinopathy, treated the leak- 
age point in 60% of cases. In the re- 
maining patients (40%) with leakage 
close to the macula an indirect treat- 
ment was performed by placing four 
or five coagulations at the edge of the 


transudate. Absorption of the fluid 
may take longer with this form of 
treatment according to the author. In 
59 eyes treated by direct coagulation, 
improvement did not occur in two, 
while four eyes out of 25 treated in- 
directly failed to improve. Important 
too is the fact that Wessing treated 
only 30% of all his patients, although 
he feels that the course of the disease 
is abbreviated in many instances af- 
ter photocoagulation and recurrences 
are perhaps less frequent. Fifteen of 
17 affected eyes in flying personnel 
recovered vision of 20/20 or better 
without treatment, although small re- 
sidual defects were present on the 
static perimetry and Amsler grid 
testing in several eyes. Severe cen- 
tral serous retinopathy characterized 
by bullous retinal detachment in the 
posterior pole in five men responded 
to photocoagulation of the pigment 
epithelial detachments.” 

Fluorescein angiography in a large 
number of patients with early Ha- 
rada and Behcet syndromes showed 
the most obvious lesion in Harada 
disease to be in the pigment epithe- 
lium leading to secondary retinal de- 
tachment." A state of diffuse dilata- 
tion and increased permeability of 
retinal vessels to the eye, involving 
also the radial peripapillary capil- 
laries, was found as a regular feature 
in Behcet syndrome. 

Foveomacular retinitis continues to 
be a controversial and unsolved prob- 
lem.™ A study of this condition in a 
San Diego Marine recruit group in 
1969 showed that bilaterality was 
greater than 86% and no common fac- 


established. The current controversy 
as to whether foveomacular and solar 
retinitis are one and the same re- 
mains unsolved. 

Twenty-seven of 42 aphakic pa- 
tients with clear corneal grafts were 
found to have cystoid and diffuse 
macular edema.'? Eight of the 27 af- 
fected patients did not have vitreous 
manipulation, suggesting that some 
local specific factor is related to 
the development of these macular 
changes following combined cataract 
extraction and penetrating kerato- 
plasty in aphakic patients. 

Macular holes associated with cen- 
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tral retinal vein occlusion may be 
partial or full thickness. The histo- 
pathologic observations in four such 
eyes revealed lamellar inner retinal 
layer breaks in three eyes and a full- 
thickness hole in one specimen.” 
Probably these holes arise secondary 
to macular edema that leads to cyst 
formation and subsequently hole for- 
mation when the cyst ruptures. 


Retinal Vascular Diseases 


Any review of the retinal vascular 
diseases must invariably include a 
profusion of articles on diabetic ret- 
inopathy, its manifestations, and its 
treatment. The very fact that so 
much is written reflects in many ways 
how little understanding we have of 
this very major problem. Certainly, 
however, duration of diabetes ap- 
pears to be one primary factor affect- 
ing the occurrence of diabetic ret- 
inopathy. In a review of the natural 
history of diabetic retinopathy, Gold- 
berg? enumerated this and other 
known factors regarding the disease. 
Progression to proliferative changes 
in the retina is more common in 
young patients than in old, but ret- 
inopathy occurs in older patients af- 
ter shorter durations of the under- 
lying systemic disease. Spontaneous 
regression of retinopathy may occur, 
especially in young patients, but is 
uncommon. In addition, a diabetic pa- 
tient is up to 20 times more likely to 
become blind than a nondiabetic per- 
son of the same age. The precise 
course of events leading from onset 
of chemical diabetes to blindness is 
not known, but retinal ischemia ap- 
parently underlies both nonprolifera- 
tive retinopathy and proliferative 
retinopathy in the diabetic. Nonpro- 
liferative retinal changes can inter- 
fere with vision by means of macu- 
lar edema or macular exudates, while 
proliferative retinal changes may 
adversely affect vision by means of 
vitreous hemorrhage, macular de- 
tachment or pucker, and retinal 
detachment. About 2% of diabetic 
patients develop proliferative reti- 
nopathy and one estimate places the 
incidence of spontaneous arrest at 
10% of such cases. The average life 
span of a diabetic subject once blind- 
ness ensues is still about 5.8 years and 
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it appears more and more that good 
diabetic control may delay the onset 
of and the severity of diabetic reti- 
nopathy, an opinion this reviewer 
definitely shares. 

Many observers feel that patholog- 
ical changes occur in the retina before 
the onset of overt retinopathy, and 
some credence to this theory was ob- 
tained from a study which carried out 
central field scotometry at four-week 
intervals on 27 diabetic patients." Pa- 
tients both with and without ret- 
inopathy demonstrated transient sco- 
tomata and in those patients with 
retinopathy the scotomata were not 
necessarily in areas of visible retinal 
pathology. To carry this study a step 
further, it would be interesting to see 
if control subjects also had similar 
transient scotomata. 

In another study, examination of 
fundus and blood fibrinolytic activity 
on 35 subjects with diabetic ret- 
inopathy was periodically repeated 
monthly over half a year.^ When new 
hemorrhages or new  cotton-wool 
spots were discovered, plasma fibrin- 
ogen concentrations were noted to be 
increased and the blood fibrinolytic 
activity was noted to be decreased. 
On the basis of these findings, it was 
concluded that decreased fibrinolytic 
activity or increased coagulative ac- 
tivity were often associated with 
hemorrhages and soft exudates in di- 
abetic retinopathy. Another study 
correlated the severity of retinopathy 
and the degree of the platelet aggre- 
gation-enhancing activity in the 
plasma of diabetic subjects.'* The au- 
thors speculate that increased plate- 
let aggregation favors microthrombi 
formation leading to the development 
of ischemic lesions in the retina. 
Acetylsalicylic acid, through its inter- 
ference with the second phase of 
platelet aggregation, is able to block 
this enhancing activity of the dia- 
betic plasma in doses of 2 gm/day. 
Thus, it may be that long-term ther- 
apy with this drug may have a place 
in the prevention of diabetic ret- 
inopathy. 

As mentioned at the beginning of 
this section, macular edema can fre- 
quently lead to visual impairment in 
diabetic retinopathy. Patz et al," in a 
controlled randomized clinical trial of 


argon laser photocoagulation, con- 
cluded that this form of treatment 
was beneficial in diabetic macular 
edema. Their conclusions are based on 
the fact that deterioration of visual 
acuity two or more lines occurred in 
40 of 63 untreated eyes as opposed to 
only four of 63 treated eyes, and com- 
parable improvement in 17 treated 
eyes. The mechanism involved is pos- 
tulated to be closure of leaking mi- 
croaneurysms and other excessively 
permeable intraretinal vascular 
structures. Alternative mechanisms 
pointed out by Davis in his discussion 
of this paper include destruction of a 
certain volume of retinal tissue or 
creation of breaks in a diffusion bar- 
rier between retina and choroid. In 
another report, the use of antilipemic 
drugs on retinal lipoid exudates is 
said to have a beneficial effect and a 
plea is once again made for strict 
medical management of the diabe- 
tes.” 

Postmortem analysis of the oph- 
thalmic artery in diabetes revealed 
significant atheromatous narrowing 
of the artery orifice in patients with 
retinopathy relative to those with- 
out." Nevertheless, individual artery 
measurements in each group varied 
so markedly and overlapped to such 
an extent that the authors concluded 
that ophthalmic artery narrowing is 
possibly best regarded as an aggra- 
vating, rather than an initiating, fac- 
tor in diabetic retinopathy. 

The value of photocoagulation in 
diabetic retinopathy continues to re- 
ceive special emphasis in the litera- 
ture. Since argon laser therapy seems 
to be gaining in popularity, the effect 
of this light source on the human reti- 
nal and choroidal vasculature is im- 
portant knowledge to have, since 
many claims have been made for its 
effectiveness in eliminating  neo- 
vascularization of the retina and optic 
nerve. Multiple lesions of varying in- 
tensity placed in the right eye of a 54- 
year-old man 24 hours prior to enu- 
cleation of the globe for choroidal 
melanoma demonstrated that closure 
or occlusion of retinal arterioles and 
venules after a single burn was not 
accomplished at the 24-hour stage.* 
Obliteration of capillaries was vari- 
able and was only partially complete 
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at best. Clinical observation of appar- 
ent vasoobliteration during appli- 
cation of the burns may represent a 
transitory spasm or may represent a 
masking of the blood column by ne- 
crosis and edema of overlying retinal 
tissue. In the acute phase, there is 
fragmentation and cystoid degenera- 
tion of vascular walls and peri- 
vascular retina. Sealing of vascular 
leakage in favorable cases may be at 
least partially accomplished by coag- 
ulation and subsequent scarring of 
the vessel wall and organization of 
perivascular necrotic tissue. Occlusion 
of choriocapillaris channels was a con- 
stant finding suggesting that argon 
laser photocoagulation may be of 
value in hemorrhagic diseases of the 
choriocapillaris. In richly vascularized 
areas, the inner retinal layers and the 
optic nerve head may be susceptible 
to photocoagulation damage. This is 
of particular importance and should 
be remembered when dise neovascu- 
larization is treated with high level 
argon laser settings. 

Accordingly, Zweng et al* have cau- 
tioned that argon laser treatment is 
not without risk. After 300 patients 


. with all varieties of diabetic reti- 


nopathy were treated, 5096 of the pa- 
tients improved, about 25% were 
worse, and about 25% remained the 
same. They believe that this form of 
treatment appears to be useful, but 
recognize a need for well-controlled 
studies. Neovascular obliteration with 
argon laser therapy in 2,160 eyes was 
accomplished in 57% to 75% of treated 
eyes and over a five-year appraisal six 
to ten times fewer intravitreal hem- 
orrhages and retention of a higher 
degree of vision was seen to occur 
with total obliteration of the neo- 
vascularization when compared to un- 
successfully or untreated  eyes.* 
Other reports advocated early pho- 
tocoagulation before the onset of pre- 
retinal proliferation in cases of micro- 
aneurysms and intraretinal capillary 
dilatations.'* Selective xenon-arc pho- 
tocoagulation of the vascular abnor- 
malities as well as ablation of large 
areas of retina in the fundus midpe- 
riphery is recommended in this re- 
port. However, large and elevated pre- 
retinal neovascular proliferations and 
neovascularizations of the optic dise 
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are left untreated. Another author 
utilizing xenon photocoagulation felt 
that treatment was advisable before 
the proliferative phase of the dis- 
ease." In some individuals, photoco- 
agulation was associated with the de- 
velopment of a significant leukocyte 
migration inhibition. This prelimi- 
nary study of cellular immunity to 
choroid and retina in patients with 
diabetic retinopathy by leukocyte mi- 
gration inhibition revealed that it is 
probably not an essential mechanism 
for production of this ocular complica- 
tion. 

From a review of these articles, the 
need for a well-controlled study to 
evaluate the effectiveness of the vari- 
ous forms of photocoagulation is im- 
perative. Indeed, other methods of 
eliminating large neovascular vessels 
such as intravitreal electrocoagula- 
tion may be found to be of value. In 
any event, a collaborative study to 
evaluate photocoagulation, the most 
devastating form of diabetic reti- 
nopathy, the proliferative variety, is 
under way at 15 institutions around 
the country. Hopefully, this study will 
reach its goal of between 1,700 and 
1,800 patients so that definitive an- 
swers can be obtained from a ran- 
domized well-controlled evaluation. 

Sickle cell anemia is characterized 
by vascular occlusions throughout the 
body that occur mainly in small blood 
vessels and cause numerous signs and 
symptoms. In the eye, occlusions fre- 
quently affect the peripheral retinal 
vessels, but posterior pole artery oc- 
clusions are rarer. However, a report 
of a 15-year-old black girl with sickle 
cell anemia showed signs and symp- 
toms of central retinal artery occlu- 
sion and involvement of the peri- 
papilary and macular vessels as 
well.” Sequential ^ examinations 
showed progression of the occlusions 
proximally, resulting in nonperfu- 
sion of the secondary and tertiary 
branches of the retinal arteriolar 
tree. Fluorescein angiography of the 
posterior pole of patients with differ- 
ent sickling hemoglobinopathies has 
revealed a loss of normal capillary ar- 
chitecture around the fovea with wid- 
ening and irregularity of the foveal 
avascular zone, normally 400y to 500u 
wide." The prevalence and incidence 


of macular vessel changes in sickling, 
however, are not yet known. Nine- 
teen of 21 eyes with retinal neo- 
vascular proliferations with sickling 
disorders were free of perfused neo- 
vascular tissue at the time of follow- 
up and 73 of 75 discrete neovascular 
patches were obliterated or nonper- 
fused." Evidence in this study sug* 
gests that argon laser photocoagula- 
tion is an effective treatment for 
proliferative sickle retinopathy. The 
most effective technique of photoco- 
agulation involved closure of feeding 
arterioles as they entered the neo- 
vascular patches. 

Sickle cell trait and ocular trauma 
led to secondary glaucoma and retinal 
vascular occlusions in a 9-year-old girl 
and a 17-year-old boy with sickle-trait 
hemoglobin.” Thus, under certain cir- 
cumstances, sickle-cell trait may ap- 
parently lead to severe ocular compli- 
cations. 

Congenital arteriovenous commu- 
nications of the retina are rare devel- 
opmental anomalies. Based on the 
findings in six cases followed from 
one to ten years, Archer et al*' classi- 
fied such abnormalities into three 
groups according to the nature and 
extent of the arteriovenous communi- 
cations. Group 1 includes arterio- 
venous communications of small cali- 
ber which characteristically are well 
compensated, remain stationary, and 
rarely pose any threat to vision. 
Group 2 comprises larger caliber ar- 
teriovenous communications in which 
marked hyperdynamic flow patterns 
ensue as a result of the low resistance 
pathways. Venous thrombosis and 
breakdown of the blood retinal bar- 
rier are occasional long-term sequelae 
of the unaccustomed vascular stress. 
Visual acuity may be reduced if the 
lesions encroach on the macula. Group 
3 encompasses widespread retinal ar- 
teriovenous communications charac- 
terized by retinal disorganization, se- 
vere loss of vision, and frequent 
association with intracranial arterio- 
venous communications. 

An important report of congenital 
retrolental fibroplasia described the 
typical lesions of retrolental fibro- 
plasia in a full-term infant with bilat- 
eral hydrocephalus and other congeni- 
tal defects." The occurrence of 
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congenital retrolental fibroplasia in- 
dicates that factors other than exoge- 
nous-induced hyperoxia in the nur- 
sery can produce the same lesions as 
those described in relationship to hy- 
peroxia. Furthermore, the observa- 
tion of the typical proliferative lesion 
of retrolental fibroplasia in the ab- 
gence of oxygen therapy points to the 
need for further basic research to de- 
termine factors that control retinal 
vascularization as well as factors that 
adversely affect the retina to produce 
vasoproliferative lesions such as oc- 
curred in this infant with congenital 
retrolental fibroplasia. Further em- 
phasis on the need for this research is 
based upon the recent observations of 
several cases of classical retrolental 
fibroplasia occurring where only min- 
imal amounts of added oxygen are 
utilized for the premature infant and 
the inability to explain why two pre- 
mature infants of equal birth weight 
and under the same conditions of oxy- 
gen supplementation can follow to- 
tally different courses with one baby 
progressing to the severest form of 
the disease and the other developing 
no cicatricial retrolental fibroplasia at 
all. 

A racemose hemangioma of the ret- 
ina of a rhesus monkey was studied 
both clinically and histologically.** 
Fluorescein angiography suggested 
that the anomalous retinal vessel was 
separate from the normal vessels. 
Clinically the retinal picture resem- 
bles what has been reported as Wy- 
burn-Mason syndrome, and micro- 
scopic findings were similar to a case 
included by Wyburn-Mason in his 
study. Histologic examination showed 
the retinal vessel to be a varix or loop 
derived from an arteriovenous mal- 
formation (cavernous hemangioma) 
of the optic nerve head. The origin of 
the hemangioma appeared to be the 
pial vessels, the short posterior ves- 
sels, or both, an observation thought 
by the authors to be significant be- 
cause of the similarity of the Macaca 
mulatta retina and optic nerve to 
that of man. 

An aid to the diagnosis of Down 
syndrome (mongolism) in the new- 
born infant may be the increased 
number of retinal vessels crossing the 
optic nerve head." In a study of 50 in- 
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stitutionalized children with Down 
syndrome this appeared to be the case 
when compared to 50 sex-matched 
controls of similar age. The high 
number of vessels is associated with 
an unusual, spoke-like appearance of 
the retinal vasculature. 

The various reported fundus signs 
of the lymphoma-leukemia group of 
diseases have included dilated tor- 
tuous vessels, leukemic infiltrations of 
the retina and choroid, retinal edema, 
hemorrhages and exudates, papille- 
dema, and retinal detachments. In 
addition, two children with acute 
lymphocytic leukemia were recently 
reported because of peculiar clumping 
of their retinal pigment epithelium 
during the course of their disease." 
The retinal pigment epithelial 
changes were most marked and lim- 
ited to the posterior polar area in the 
first case and to the peripapillary ret- 
ina in the second case. Pathologic ex- 
amination showed broad areas of de- 
struction of the retinal pigment 
epithelium and multiple areas of reti- 
nal pigment epithelial hyperplasia 
with the formation of large subreti- 
nal aggregates, some of which con- 
tained amorphous eosinophilic mate- 
rial. 

The epidemic proportions of cardio- 
vascular disease in the United States 
frequently involve the ophthalmol- 
ogist in the diagnosis and manage- 
ment of the various ramifications of 
this problem, especially when they 
are manifested by occlusive disease 
that leads to loss of vision. Transient 
ischemic attacks frequently bring pa- 
tients to the ophthalmologist's office 
and may be unilateral or bilateral. 
The unilateral causes are usually 
small emboli, either cholesterol in na- 
ture or platelet-fibrin in composi- 
tion. Rarely they may be calcific, 
arising from vegetations on the car- 
diac valves. On the other hand, bilat- 
eral transient loss of vision may be 
due to either migraine or basilar ar- 
tery insufficiency. The striking inci- 
dence of carotid lesions in patients 
with retinal stroke syndromes sug- 
gests that many retinal strokes are 
caused by embolization from carotid 
bifurcation atheromata. This is sup- 
ported by the results of carotid arte- 
riograms on 45 patients with a clini- 


cal picture suggestive of retinal 
artery occlusion due to emboli.'^" Ca- 
rotid bifurcation atheromata were 
demonstrated as the probable source 
of emboli in 43 of the 45 patients 
(96%). 

In a follow-up of 208 consecutive 
patients with retinal cholesterol em- 
boli and other vascular conditions 
originally reported in 1966, Pfaffen- 
bach and Hollenhorst'" studied the 
morbidity and survivorship of these 
patients. The ages of the patients 
ranged from 46 to 84 years, and be- 
cause the group was a heterogeneous 
one comparison was made to the gen- 
eral population of the same age and 
sex distribution. Of the 208 patients, 
32 (15%) were dead at the end of one 
year, 61 (29%) were dead in three 
years, and 112 (54%) were dead seven 
years after the observation of a ret- 
inal cholesterol embolus. The most 
common cause of death by far was 
coronary artery disease. During the 
first year, the patients with the cho- 
lesterol emboli had an observed sur- 
vival rate that was 13% less than ex- 
pected. The difference was 27% less by 
the fifth year and 40% less by the 
eighth year after observation of the 
retinal cholesterol embolus. As the 
authors go on to point out, whether 
an embolic cholesterol crystal in the 
ocular fundus is a decided risk factor 
in the survival of those patients, or 
whether it is the high incidence of 
other manifestations of vascular dis- 
ease that predispose them to so many 
subsequent vascular complications re- 
quires further follow-up of patients 
with emboli alone, but no other evi- 
dence of vascular disease. Never- 
theless, this reviewer would certainly 
share the authors’ impression that 
embolic cholesterol crystal is a warn- 
ing sign of future vascular problems. 

Other sources of retinal emboli 
were also reported during the past 12 
months. These included a 37-year-old 
woman with a left central retinal ar- 
tery occlusion secondary to emboli 
from an atrial myxoma, and a 54- 
year-old man with occlusion of one 
central retinal artery secondary to tu- 
mor emboli from a bronchial carci- 
noma of the epidermoid type.: In 
still another instance, oil emboli in 
the retina occurred after hystero- 
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salpingography.'"* Fortunately the 
retinal changes regressed in this lat- 
ter case over a three-month period 
and normal vision returned. 


Retinal Detachment and 
Allied Disorders 


The diagnosis of retinal detach- 
ment no longer constitutes the prob- 
lem that it once did. Even with 
opaque media, it is now possible to 
evaluate the intraocular contents in 
many cases with ultrasonography. 
This diagnostic test is invaluable 
prior to anterior segment surgery in 
which the posterior pole cannot be 
evaluated optically. B-scan ultrasono- 
graphy graphically indicates the loca- 
tion and extent of retinal detach- 
ments, and reliably differentiates 
rhegmatogenous retinal detachments 
from detachments secondary to tu- 
mors.'^ This has been conclusively 
shown by Coleman and Jack,” who 
evaluated 160 patients with retinal 
detachments of all types. Forty de- 
tachments in this group were non- 
rhegmatogenous, including 25 detach- 
ments secondary to ocular tumors. 

Several articles dealing with pe- 
ripheral retinal diseases appeared 
during the past 12 months. Four hun- 
dred ninety-five eyes from 250 Aus- 
tralian subjects were examined.'" 
The incidence of lattice degeneration 
was 4.4%, with nearly 40% bilateral- 
ity, and the upper temporal quadrant 
was involved in 44% of eyes. This 
study helps once again to point out 
that the majority of such lesions do 
not go on to retinal detachment. In 
another autopsy study the developing 
retinal vasculature from paranatal 
infants was studied.'** The criterion 
for vascular maturation was the dis- 
appearance of vasoformative tissue. 
It is this primitive vasoformative tis- 
sue that is injured and that prolifer- 
ates in response to excessive levels of 
oxygen in arterial blood. Vascular 
maturation was noted in only 10% of 
infants at seven gestational months, 
while in all full-term infants the vas- 
culature was mature. However, its 
completeness in the postoral retina is 
variable. 

The 26th Francis I. Proctor Memo- 
rial Lecture was devoted to typical 
and reticular degenerative retinos- 
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chisis.'* The results of this excellent 
presentation are based on an autopsy 
study of 2,319 eyes and a clinical 
study of 50 eyes. Two forms of de- 
generative peripheral retinoschisis 
were clinically recognizable. Though 
they occasionally occurred in combi- 
nation or in atypical form, typically 
degenerative retinoschisis was char- 
acterized by a predilection for the in- 
ferior temporal quadrant, location in 
the preequatorial retina, round shape 
and fusiform cross section, a thin in- 
ner layer with residual retinal pillar 
remnants and varying numbers of 
glistening white dots, and an irregu- 
lar outer layer with an uneven 
beaten-metal appearance. Reticular 
degenerative retinoschisis was also 
characterized by a predilection for the 
inferior temporal quadrant, location 
in the  preequatorial and post- 
equatorial retina, a round shape and 
bullous cross section, a thinner inner 
layer with a reticular pattern and 
varying numbers of glistening white 
dots, and a markedly irregular outer 
layer with a pockmarked or honey- 
comb appearance and frequent 
rounded breaks. Thus, typical retinos- 
chisis does not extend appreciably 
into the posterior retina and is rarely 
associated with breaks in either reti- 
nal layer. Reticular retinoschisis, on 
the other hand, often extends into the 
posterior retina, may be complicated 
by outer retinal layer breaks, and 
may be associated with retinal de- 
tachment. Despite these distinctions 
it must be remembered that the over- 
whelming majority of eyes with both 
forms of retinoschisis do not get into 
serious trouble. Treatment is there- 
fore selective and should be confined 
to those cases where the macula is 
definitely threatened or where inner 
and outer layer breaks threaten to 
cause or already have caused a retinal 
detachment. In addition to these indi- 
cations as set forth by Straatsma and 
Foos, we have now begun to treat 
outer layer retinal breaks with 
cryotherapy in cases that have been 
followed and in which breaks have de- 
veloped during the follow-up period. 
Certainly, however, conservatism is 
the rule. Nothing is to be gained visu- 
ally by attempting to flatten a reti- 
noschisis with photocoagulation since 


the affected area represents an abso- 
lute field defect because of the inter- 
ruption of the neuronal pathway. 
Furthermore, photocoagulation or 
cryotherapy of such areas is not al- 
ways an innocuous procedure and 
does not always lead to collapse of the 
schisis cavity. We have had occasion 
to observe patients treated several 
years ago who still demonstrate ele- 
vation of the inner retinal layers. 
However, because of the diaphanous 
appearance of these inner layers, it is 
easy to look right through them and 
be misled into thinking that the reti- 
noschisis has been eliminated. Con- 
servatism has also been advocated by 
Byer, who reported the case of a 62- 
year-old white woman with typical 
senile retinoschisis that regressed 
spontaneously in both eyes, although 
the corresponding absolute field de- 
fect persisted. 

A retrospective study was per- 
formed on the records of 2,496 pa- 
tients with retinal detachment.'" 
Ninety eyes in 82 patients (3.2%) 
were thought to have a retinal de- 
tachment caused by a preexisting se- 
nile retinoschisis. In all eases, exter- 
nal retinal layer breaks were present, 
but inner layer breaks were identi- 
fied in only 40%. This report, too, em- 
phasized that only a small percentage 
of patients with senile retinoschisis 
develop a detachment. Therefore, the 
authors also urge that treatment be 
instituted only when external layer 
holes or retinal detachment develops. 

Poor vision with macular degenera- 
tion was a constant finding in four 
male members of a black family with 
sex-linked juvenile retinoschisis.''* A 
stellate configuration of the micro- 
cystoid degeneration was the most 
conspicuous feature of the abnormal 
macula. 

Wagner hereditary vitreoretinal 
degeneration is a syndrome charac- 
terized by an optically empty vitreous 
cavity that is traversed by vitreous fi- 
bers or membranes. The retinal ves- 
sels are narrow and sheathed, and 
pigmentation frequently is present 
alongside the vessels. Atrophy of the 
choroid, complicated cataract, my- 
opia, concentric contraction of the 
visual fields, and in the advanced stage, 
optic atrophy, are the other impor- 
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tant features of the disease. The dis- 
ease is transmitted as an autosomal 
dominant. In an excellent report 41 
patients with Wagner vitreoretinal 
degeneration were studied. The in- 
cidence of myopia was high (84%) and 
cataract was common and occurred at 
an early age. Bilaterality was the rule 
and early vitreous changes consisted 
of coarse fibrillar condensation of the 
vitreous with extensive syneresis and 
absence of a smooth anterior hyaloid 
face behind the lens. As the disease 
progressed the condensed vitreous be- 
came a membrane floating in the vit- 
reous cavity which attached to the 
retina at the equator or a little poste- 
rior to it, either by a point, circum- 
ferential line, or broader area. Early 
fundus changes often started with 
tessellation. Thinning of the pigment 
epithelium equatorially in a circum- 
ferential fashion revealed the choroid- 
al vasculature and was followed by 
dark pigment spots within the areas 
of thinned pigment epithelium and 
along the retinal arteries and veins. 
Sixty-one percent of the patients 
showed retinal pigmentation, and a 
retinal break with or without detach- 
ment was present in 75% of eyes, 
probably a higher than normal per- 
centage because many of the patients 
in this series had been referred for 
retinal detachment surgery. The 
prognosis for retinal reattachment 
was poor for many reasons. These in- 
cluded multiple retinal breaks at dif- 
ferent distances from the limbus, 
large retinal breaks, severe vitreous 
traction, liquefaction of the vitreous 
which flows freely between the sub- 
retinal space and the vitreous cavity, 
cataract, a tendency for sclerotic 
choroidal vessels to rupture during 
surgery, and the possibility of poor 
tissue response to surgery due to 
chorioretinal atrophy. Prophylactic 
treatment of retinal breaks was more 
encouraging and early treatment was 
therefore advised by the authors, es- 
pecially before a cataract was too 
advanced. 

In another paper, lattice degenera- 
tion of the retina was studied with 
trypsin digestion and electron micros- 
copy.''' It was felt that the focal rela- 
tionship of lattice and its accom- 
panying vascular sclerosis was shown 
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better after trypsin digestion than 
with other methods. Mechanical fac- 
tors were indicated in the pathogen- 
esis by the sharpness of the basement 
membrane loss over the lattice. The 
apparent complete absence of base- 
ment membrane was confirmed by 
electron microscopy. 

It is a generally accepted fact that 
aphakie eyes are more prone to reti- 
nal detachment than phakic eyes. Ac- 
cordingly, several communications 
dealt with the retinal problems of 
aphakia and aphakic retinal detach- 
ment. In an examination of 200 non- 
myopic aphakic eyes, the incidence of 
posterior vitreous detachment ranged 
from 36% in the 45- to 50-year-old age 
group to 82% in the over-75-year-old 
age group.''® The overall incidence for 
posterior vitreous detachment was 
66%, and 9% of the eyes had retinal 
breaks. A population of rhegmatoge- 
nous nontraumatic primary retinal 
detachments of 4,922 patients (5,500 
eyes) was divided into a aphakic 
group of 1,240 patients (1,374 eyes) 
and a phakic group of 3,682 patients 
(4,126 eyes) and the preoperative fea- 
tures of these groups were com- 
pared."* A greater percentage of 
male subjects were affected in the 
aphakic group as well as in the phakic 
group despite the fact that the inci- 
dence of senile cataract extraction is 
about the same in men and women. 
The incidence of bilaterality was 
higher in the aphakic than in the pha- 
kic group, and there was a higher per- 
centage of failure in identifying a 
retinal break in the aphakic group 
compared to the phakic group. In ad- 
dition, there were fewer multiple 
breaks in the aphakic retinal detach- 
ments, a higher incidence of round or 
oval holes, fewer horseshoe breaks, 
a lower incidence of subclinical de- 
tachment and quadrantic detach- 
ments, fewer demarcation lines, and 
a higher incidence of total retinal de- 
tachment. The authors attribute 
many of these features to a loose 
chorioretinal adhesion more than vit- 
reous traction. Other characteristics 
were felt to be related to the cataract 
extraction itself, and included a 
higher incidence of nasal and oral 
breaks, a greater frequency of pre- 
retinal membrane formation and 


fixed folds, as well as a higher inci- 
dence of preoperative glaucoma than 
in the phakic group and more preop- 
erative choroidal detachments than in 
the phakie group. Particularly note- 
worthy was the observation that 
nearly one half of the retinal detach- 
ments developed within the first year 
after cataract extraction. 

The incidence of retinal detach- 
ment in 5,541 eyes, all of which had 
zonulysis by alpha chymotrypsin, was 
122 eyes (2.2%).'"" This falls within 
the generally accepted range of 0.4% 
to 3.5%, and shows no increase over 
those series in which alpha chy- 
motrypsin was not used. 

Three patients with a Benkhorst 
lens implant were operated on for 
retinal detachment." The small, 
square pupil made examination more 
difficult, but no complications were 
encountered with partial dilation and 
scleral depression. The retinas were 
reattached with simple scleral buck- 
ling procedures. 

A report on juvenile retinal detach- 
ment patients singled out trauma as 
the most common cause, an observa- 
tion about which there is no argu- 
ment.''* In order to gain some insight 
into the frequent latent period be- 
tween injury and the diagnosis of 
such detachments, 52 patients who 
had sustained ocular contusion were 
followed prospectively for two 
years.'*’ Nine patients had dialyses 
diagnosed within three weeks of in- 
jury while a tenth patient was found 
to have a dialysis when his vitreous 
hemorrhage cleared four months af- 
ter injury. In none of the 52 patients 
was a delayed dialysis seen to occur 
over a two-year period. 

In a series of 301 eyes treated with 
photocoagulation or cryopexy (with- 
out scleral buckling) for retinal 
breaks without retinal detachment, 
6% later developed retinal detach- 
ment.'*' Eyes that initially had horse- 
shoe tears, especially with the 
presenting symptoms of vitreous 
detachment or hemorrhage, were par- 
ticularly susceptible to new breaks 
with retinal detachment. The inci- 
dence of new breaks after treatment 
of the original tear was 8%. Vitreous 
hemorrhage recurred after treatment 
in about 3.7% of the eyes due to an in- 
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tact or avulsed vessel which bridged a 
horseshoe tear or traversed an oper- 
culum overlying a round hole. To ob- 
viate this problem the reviewer treats 
such a break with a localized buckling 
procedure burying a solid silicone im- 
plant in a diathermized bed. Satisfac- 
tory results following transconjunc- 
tival cryotherapy of retinal breaks 
without detachment were also re- 
ported in the French literature. In 
another study, the authors recom- 
mended no prophylactic treatment 
for simple lattice degeneration, snail 
track degeneration, round holes with- 
out operculae, or small tears at the 
ora serrata. 

Cireumferential diathermy barrage 
was performed at the equator or 
slightly posterior to it in 164 high- 
ly myopic eyes prior to lens extrac- 
tion.’** The authors claim that this 
reduced the incidence of retinal de- 
tachment from 8.1% observed in 210 
nonpreventively-treated eyes of the 
same refraction to 2.5%. Alpha-chy- 
motrypsin was cited as an augment- 
ing factor in the development of reti- 
nal detachment, an observation not 
sustained by a more extensive study 
mentioned earlier in this review. Fur- 
thermore, this was not a control 
study. The use of diathermy barrage 
prophylactically as outlined in this 
study is to be condemned. A more ra- 
tional approach is to evaluate each 
eye individually before cataract ex- 
traction with particular reference to 
previous detachmen* in the fellow 
eye, the presence and location of open 
retinal breaks, especially horseshoes, 
and the presence of lattice degenera- 
tion. 

Unilateral glaucoma in an eye with 
retinal detachment associated with a 
decreased coefficient of aqueous out- 
flow from the anterior chamber can 
persist for the duration of the detach- 
ment.: The signs and symptoms 
of glaucoma may be so severe that 
the etiologic retinal detachment may 
be overlooked. Following retinal reat- 
tachment, however, the glaucoma dis- 
appears. 

In 107 operations for retinal de- 
tachment, including 51 cases of sili- 
cone sponge, tetracycline, penicillin, 
and corticosteroids were credited 
with preventing infection." This 
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seems like excessive prophylaxis, es- 
pecially in the case of silicone sponge 
where an infection, if it develops, is 
usually external. Meticulous sterile 
technique keeps the infection rate at 
a minimum, and a culture of the 
treated area before closing the con- 
junctiva will give the surgeon a leg 
up if an infection should develop. 

Choroidal detachment associated 
with rhegmatogenous retinal detach- 
ment is an indication for deferring 
surgery according to another re- 
port.: The reviewer agrees that the 
use of steroids and mydriatics should 
be tried in an effort to eliminate the 
choroidal detachment before surgery, 
and that these eyes have a generally 
poor prognosis. 

The ocular impact of sacrificing 
vortex veins, a problem that con- 
fronts all retinal surgeons from time 
to time, was studied experimentally 
in England.'* In 40 eyes of rhesus 
monkeys, the vortex veins were 
cauterized outside the globe close to 
their exit in various combinations of 
one to four. The occlusion produced 
immediate venous engorgement and 
stasis in the segment of the uveal 
tract drained by the occluded vein. 
The vessels in the ciliary processes 
were most affected by the occlusion 
which resulted in protein-rich 
aqueous and on occlusion of two to 
four veins hyphemas. The more veins 
that were occluded, the more frequent 
were the hyphemas. In cases where 
three or more veins were occluded 
forward movement of the lens-iris di- 
aphragm and increased intraocular 
pressure were noted. These eyes later 
developed degenerative changes such 
as iris atrophy, synechiae, cataracts, 
vascularization of the cornea, atrophy 
of the ciliary processes, and hypoto- 
ny. Occlusion of a single vortex vein 
produces engorgement in the area 
serviced by the vein, as already men- 
tioned, and the circulation is gener- 
ally restored to normal in one to two 
weeks if not more than two veins are 
occluded. 

Eighty-nine percent reattachment 
of 1,000 consecutively operated pa- 
tients was reported by Lincoff and 
Kreissig'" after the first operation. 
As they so aptly point out, success de- 
pends on identifying all of the retinal 


breaks, and precisely positioning the 
buckle beneath the breaks. Their 
present indications for drainage of 
subretinal fluid are giant tear, mas- 
sive preretinal retraction, and less 
frequently uncertain localization, 
glaucoma, and staphylomatous sclera. 

When subretinal fluid is drained, it 
must be done with great care. In so 
doing, it is well to pick a site where 
fluid is definitely present at the time 
of this procedure. Just above and 
below the horizontal rectus muscles 
are desirable locations for drainage if 
possible. Probably two of the most 
important factors, however, are 
transillumination of the sclera before 
beginning the sclerotomy to make 
sure that no choroidal vessels are 
present at the selected site and care- 
ful examination of the choroidal 
knuckle for choroidal vessels. When 
possible, it is also, in our experi- 
ence, preferable to drain away from 
an area that has been treated with 
cryotherapy. 

The characteristics of subretinal 
fluid were investigated in a highly 
precise quantitative assay to deter- 
mine the butyrylcholinesterase of hu- 
man vitreous from autopsy and oper- 
ated eyes, and of subretinal fluid and 
plasma from patients with primary 
rhegmatogenous retinal detach- 
ment.'* Adult human vitreous levels 
of butyrylcholinesterase were low 
relative to plasma values. Its activity 
in subretinal fluid was significantly 
higher than that of normal vitreous 
and ranged from 0% to 18.87% of that 
in plasma. It varied directly with the 
duration and extent of the detach- 
ment and inversely with the size of 
the largest retinal hole. In addition, 
patients in whom cryotherapy and 
diathermy treatment were applied 
prior to drainage of subretinal fluid 
had higher levels of butyrylcholines- 
terase relative to plasma than pa- 
tients in whom fluid was drained 
first. These results imply that plasma 
contributes to the subretinal fluid in 
the majority of primary retinal de- 
tachments. Another study of subreti- 
nal fluid examined samples from pa- 
tients with retinal detachments of 
various durations.: Acid phospha- 
tase and nonspecific esterase activity 
were found to increase with the dura- 
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tion of the detachment. The authors 
believe it is unlikely that these two 
enzymes simply leak from the circu- 


* lating blood or from ruptured tissue 


cells. Instead they suggest that the 
enzymes are actively secreted by cells 
in the immediate surrounding area, 
and are not accumulated inside nor- 
mal cells in significant amounts. On 
the other hand lactic dehydrogenase 
probably arises from the blood and 
ruptured cells. In cases of recent reti- 
nal detachment only serum lactic de- 
hydrogenase isoenzymes were ob- 
served in the subretinal fluid and 
retinal lactic dehydrogenase isoen- 
zymes were barely detectable after 
prolonged detachment when retinal 
degeneration had set in. Another ex- 
cellent article details the contribu- 
tions made by the vitreous, retina, 
and plasma to the subretinal fluid in 
cases of primary retinal detach- 
ment.'** Vitreous gets to the subreti- 
nal space by passing through the reti- 
nal holes while degeneration of the 
retina possibly liberates retinal cells, 
subcellular components, and extra- 
cellular matrix into the subretinal 
fluid. Plasma components are thought 
to reach the subretinal space by 
transudation from an altered cho- 
riocapillaris and penetration through 
an abnormally permeable Bruch 
membrane and retinal pigment epi- 
thelium. As mentioned earlier, the 
plasma component in subretinal fluid 
increases with the duration and ex- 
tent of the detachment, probably in- 
dicating a progressive breakdown of 
the choriocapillaris, Bruch mem- 
brane, and retinal pigment epithe- 
lium. 

Special situations and techniques in 
retinal detachment surgery were con- 
sidered in various other articles. One 
dealing with the use of cyanoacrylate 
in retinal surgery described the au- 
thors’ experience with its use in al- 
most 100 patients. It was used pri- 
marily to seal needle perforations of 
sclera and choroid, securing sutures in 
thin sclera, broadening buckles of en- 
circling bands, covering defects with 
dura mater or cadaver sclera in scle- 
ral staphylomas, scleral necroses af- 
ter previous surgery with diathermy, 
incompletely closed scleral infoldings, 
and closing scleral trap doors after 
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the application of intrascleral dia- 
thermy. The most important indica- 
tion for the use of cyanoacrylate 
seemed to be in cases with pathologic 
changes of the sclera. 

A two-band procedure for difficult 
and complicated retinal detachments 
was used on more than 120 patients 
with an anatomic reattachment rate 
of 82.5%. The procedure is advo- 
cated primarily for those conditions 
in which silicone explants, meridional 
implants, and broad encircling ele- 
ments prove inadequate. 

Sickling of the red blood cells dur- 
ing and after retinal detachment sur- 
gery on patients with sickle cell ane- 
mia can be avoided by operating in a 
hyperbaric oxygen chamber.’ 

Retrolental fibroplasia, which has 
already been referred to in this re- 
view, is a disease which is still very 
much with us, and may even be once 
again on the increase. With the use of 
argon laser and xenon arc photocoag- 
ulation in the treatment of other pro- 
liferative retinopathies, the question 
arises as to whether or not any of 
these modalities have a place in the 
treatment of active retrolental fibro- 
plasia. In a report by Payne and 
Patz,'** three eyes were treated. Pe- 
ripheral neovascular tufts that had 


led to vitreous hemorrhaging were 


obliterated by cryotherapy in two 
eyes and argon laser in the third eye. 
The authors cite a preference for the 
argon laser and list as criteria for 
therapy active proliferative disease, 
serial follow-up which documents pro- 
gression, and significant vitreous 
hemorrhage. However, they caution 
that until longer follow-up of addi- 
tional cases provides more conclusive 
information about the advantages 
and limitations of this form of ther- 
apy, treatment of one eye only is ad- 
vised. 

Spontaneous remission of early 
preretinal retraction was described in 
a 39-year-old woman 12 days after its 
onset, and the retina reattached with 
good visual recovery.'? In a series of 
750 patients who had successful oper- 
ations for retinal detachment, 30 
(3.8%) complained of double vision 
postoperatively."  Diplopia ceased 
spontaneously in 75%. Only one pa- 
tient required muscle surgery, all the 


others being content with optical 
measures. Most problems were re- 
lated to mobilization of vertically act- 
ing muscles and the authors recom- 
mend reattaching mobilized muscles 
accurately to the original insertion. 

Massive vitreous retraction, the 
nemesis of retinal detachment sur- 
geons, is postulated in another article 
as being due to a progressive shrink- 
age of the collagenous framework of 
the vitreous. The author proposes 
eliminating completely from the eye 
all of the modified aqueous compo- 
nent of the vitreous. This can be ac- 
complished in large part by drainage 
of subretinal fluid followed by com- 
pressing the eye with an encircling 
sponge placed at the equator to re- 
duce the volume of the eye and to 
maintain pressure until the fluid vit- 
reous is completely absorbed. Utiliz- 
ing this technique, the author was 
able to anatomically reattach half of 
the massive vitreous retraction cases 
thought to be inoperable by previ- 
ously used methods. 

The problems encountered with 
complicated retinal detachments such 
as preretinal membrane formation 
and giant retinal breaks have still not 
been solved, but progress is being 
made. The use of sulfur hexafluoride 
to reposition the retina in patients 
with giant tears or with retinas that 
fail to settle on bed rest has been 
helpful in the treatment of these con- 
ditions.' The major complication ap- 
pears to be the development of poste- 
rior subcapsular vacuoles if the gas is 
allowed to remain in contact with the 
posterior surface of the lens. Such 
changes can be avoided, however, if a 
layer of liquid, vitreous, or aqueous 
lies between the bubble and the lens. 
Ocular hypertension must be checked 
for daily, since the gas can expand 
and lead to marked elevations in in- 
traocular pressure. 

Vitrectomy continues to stimulate 
much interest. During the year a 
modified vitreous suction cutter re- 
quiring no infusion solutions for apha- 
kic keratoplasty was described.'** A 
surgical instrument for performing 
electrovitrectomy has been used to di- 
vide proliferative and  vasoprolif- 
erative vitreous strands and mem- 
branes.'** The author feels that clini- 
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cal indications for electrovitrectomy 
as a sole procedure are rare, but that 
it may be complementary to other 
methods of vitrectomy. 

One of the best indications for sub- 
total vitrectomy through the pars 
plana is vitreous opacity, for example, 
hemorrhages (vein occlusion, injuries, 
Eales disease), amyloidosis, and se- 
vere diabetic retinopathy.’ Diabetic 
patients with simple vitreous hemor- 
rhage are the easiest to treat, with 
the surgery becoming more difficult 
as retinitis proliferans complicates 
the situation. It is also of value in ret- 


inal detachments caused by vitreous 


bands, secondary detachments due to 
vitreous incarceration in corneo- 
scleral wounds after cataract extrac- 
tion, detachments with connective 
tissue strands after perforating in- 
juries, and dialyses larger than 180°. 
However, Machemer™ cautions that 
subtotal vitrectomy through the pars 
plana is probably not indicated in 
massive preretinal retraction. Open 
sky vitrectomy may be considered in 
such situations and is currently being 
developed and performed by Schep- 
ens and his co-workers who are devis- 
ing instruments to grasp, shear, and 
excise equatorial and preretinal mem- 
branes."* The status of vitreous sur- 
gery has been well summarized by 
Straatsma“ and Freeman,'** both of 
whom have outlined those situations 
where subtotal vitrectomy through 
the pars plana is the preferred proce- 
dure or where the use of vitreous scis- 
sors or open-sky vitrectomy is useful 
in retinal detachment surgery. 


Optic Nerve 


In a series of three consecutive ar- 
ticles, a method for counting and de- 
termining the size of all fibers in an 
optic nerve cross section was de- 
scribed.'**-'*' The number of fibers in 
the human nerve lies between 1.1 and 
1.8 million. Another study reported on 
epipapillary membranes that were 
seen in 27.6% of autopsy eyes.'* 
These were on the nasal surface of 
the optic nerve head and adjacent ret- 
ina, and were frequently associated 
with Bergmeister papillae. Histologic 
examination confirmed the presence 
of the membranes and suggested that 
the true incidence is still higher. 
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In the past, the importance of rec- 
ognizing a hypoplastic optic nerve has 
been stressed in order to avoid fruit- 
less occlusion therapy for amblyopia. 
Occasionally, however, central visual 
acuity can be spared as evidenced by 
a report of two cases of hypoplasia 
with good visual acuity.: The litera- 
ture shows a large range of visual 
funetion in optic nerve hypoplasia 
with a relationship between central 
vision and pupillary response. Thus, 
since the disc appearance does not 
necessarily reflect the visual acuity, 
the authors recommend a trial of oc- 
clusion therapy for a child with hypo- 
plastic optic nerve and squint. 

Glioneuroma (choristomatous mal- 
formation of the optic cup margin) 
was examined in two eyes. Each of 
these congenital tumors was com- 
posed of glial and neuronal elements 
and appeared to arise within colobo- 
matous defects in the ciliary body, 
iris, and retina. These benign tumors 
resemble well-differentiated mature 
brain tissue and are believed to repre- 
sent choristomatous malformations 
developed from divergent  differ- 
entiation of the neuroepithelial cells 
at the advancing margin of the in- 
vaginated optic cup. A review of 39 
cases with the diencephalic syndrome 


showed that 7096 of the patients had 


glioma of the optic nerves and/or 
chiasm with an equal number of in- 
fants having diminished visual acuity 
in one or both eyes.'^ The question as 
to whether or not this tumor is pri- 
marily of the optic nerves rather than 
the diencephalic region could not be 
firmly answered from the reviewed 
literature. 

The importance of electroretinog- 
raphy in hereditary optic atrophy 
cannot be overemphasized in this con- 
dition which may present with vari- 
ations in fundus pathological condi- 
tions.^ We would agree with the 
author's suggestion that an electro- 
retinogram be performed in all cases 
of apparent hereditary optic atrophy. 
Two patients with Wyburn-Mason 
syndrome demonstrated unilateral 
optie atrophy and suprasellar and in- 
traorbital arteriovenous malforma- 
tions. The first patient had associ- 
ated vascular lesions of the ipsilateral 
mandible and maxilla, while the sec- 


ond had an ipsilateral facial vascular 
lesion. Of particular interest in these 
two patients was the absence of reti- 


nal arteriovenous malformations de- ' 


spite the extensive intraorbital in- 
volvement with the malformation. 
Two case reports, one clinical and the 
other pathologic, illustrated in the 
clinical subject that optic nerve drù- 
sen can cause visual field defects and 
central visual loss in childhood.'** The 
second case, studied postmortem, 
showed optic atrophy caused by dru- 
sen. The authors suggest on the basis 
of reviewed specimens that drusen 
arise from a coalescence of deposits, 
originating in the cytoplasm of glial 
cells. The deposits, both intracellular 
and extracellular, show a similar ap- 
pearance, a continuum of size, and a 
cortical lamination of large drusen. 
Fluorescein cineangiography to study 
the vasoarchitecture and hemody- 
namic relationships of the optic 
disc and the adjacent choroid and ret- 
ina in healthy eyes disclosed a demar- 
cation of dark and other peripapillary 
areas of delayed choroidal filling 
practically indistinguishable from 
those attributed to glaucomatous 
eyes. The authors suggest that such 
dark areas may represent only de- 
layed filling of the choriocapillaris 
rather than the entire choroidal bed. 
Radial peripapillary capillaries were 
shown to originate from retinal arte- 
rioles and to drain into retinal venous 
tributaries or onto the optic disc be- 
fore draining into the central retinal 
vein. The peripapillary choroid does 
not significantly contribute to the 
vasculature of the optic disc." Four 
components of fluorescein filling were 
noted. First, the optic disc is transil- 
luminated from fluorescein in retro- 
bulbar vessels. Second, the primary 
vasculature of the nerve head fills 
with dye from the short posterior cili- 
ary arteries. Third, optic dise venous 
drainage is accompanied by venous 
drainage from the peripapillary ret- 
ina and fourth, there is a leakage of 
fluorescein into the nerve head from 
the peripapillary choroid. Fluorescein 
angiography in a patient with an in- 
operable brain tumor showed micro- 
cireulatory changes in the superficial 
capillary network of the disc and peri- 
papilary retina, associated with al- 
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terations in the major veins.^' The 
alterations seem to result from im- 
pairment of the venous outflow lead- 
' ing to congestion and edema around 
* these vessels. 

The frequency and association of 
the diabetes insipidus, diabetes mel- 
litus, and optic atrophy complex is 
thought to result from a single ge- 
netic trait rather than from the inde- 
pendent inheritance of three traits.'* 
This hypothesis is based on the find- 
ings observed in the seven families 
with this condition described to date. 

On the basis of pattern-evoked re- 
sponses recorded in 19 patients with 
unilateral optic neuritis and in 17 
healthy subjects, the test proved to be 
a valuable objective method of eval- 
uation for residual optic nerve dam- 
age. The pattern response from the 
affected eye was much delayed com- 
pared to the normal eye, and these 
delays persisted after visual acuity 
had returned to normal. 

Adrenocorticotrophic hormone 
(ACTH) therapy has been shown to 
be effective in the treatment of the 
acute attack of demyelinating optic 
neuritis.'* It appears to shorten the 
period of blindness and provide relief 
of eye pain. It may possibly prevent 
optic nerve damage and visual loss, 
but does not seem to reduce the 
chance of a repeat attack. If the at- 
tack is mild or improving spontane- 
ously ACTH may not be required, but 
the author does recommend it in 
acute progressive attacks of optic 
neuritis as soon after onset as pos- 
sible, when vision is impaired to 20/60 
or less, when both eyes are involved, 
and when severe eye pain is present 
and unresponsive to analgesics. Short 
term high doses of aqueous ACTH by 
intravenous infusion are  recom- 
mended followed by tapering doses of 
ACTH gel intramuscularly to avoid 
suppression of the pituitary gland. 

Forty-eight patients over the age 
of 35 years were followed after the 
sudden loss of vision referable to one 
or both optic nerves. Patients with 
multiple sclerosis were excluded. Men 
and women were equally affected, 
most often between the ages of 55 to 
65 years. Bilateral involvement oc- 
curred eventually in 23 (48%) patients 
and visual acuity remained normal in 
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21 (35%) of involved eyes. Despite a 
high prevalence of systemic vascular 
disease, signs and symptoms of cere- 
brovascular accident were rare. 

An interesting report on the use of 
B-scan ultrasonography described ab- 
normal changes surrounding the orbi- 
tal path of the optic nerve in all but 
one of 24 eyes with acute optic neu- 
ropathy.^* The changes that were 
seen on the scans varied from faint 
reduplication of the nerve outline to 
marked doubling of the nerve echo 
pattern, with shadowing in the region 
of the fascia bulbi and enlargement 
of the extraocular muscle outline. 
These changes were associated with 
acute optic neuropathy of various 
causes, and they were assumed to be 
edematous in nature. This prelimi- 
nary study indicates that in optic 
neuropathy the pathologic process is 
not limited strictly to the optic nerve 
but also involves other tissues in the 
orbit adjacent to the nerve. 

Optic nerve tissue pressures were 
recorded in ten cats and two rhesus 
monkeys.'* The studies demonstrated 
the interdependence of the intracra- 
nial pressure on systemic arterial 
pressure and their direct influence on 
optie nerve tissue pressure. Eleva- 
tions of intracranial pressure showed 
transmissions of pressure to the optic 
nerve tissue without a concomitant 
rise in systemic arterial pressure, 
adding validity to the hydrostatic 
concept as a mechanism for the path- 
ogenesis of papilledema. 

Sixty-two patients with optic nerve 
lesions occurring after blunt head 
trauma had unilateral involvement in 
all but eight cases." Temporal field 
defects predominated and pallor of 
the optic disc began as early as 12 to 
14 days after trauma and progressed 
to definite pallor by 19 to 26 days. Im- 
provement of visual function was ob- 
served in 42% of all cases, usually 
within five weeks. Optic atrophy can 
also occur following the adminis- 
tration of excessive doses of cobalt 
chloride.’ This unfortunately hap- 
pened to a 32-year-old gentleman 
with pancytopenia and hypercellular 
marrow who received cobalt chloride. 
A case of disulfiram (Antabuse) in- 
duced optic neuritis with bilateral 
cecocentral scotomas associated with 


a diminution of vision was re- 
ported." Symptoms improved with 
discontinuance of the drug. The sig- 
nificance of this case lies in the pos- 
sible misdiagnosis of the cause of an 
optic neuritis in a chronic alcoholic. A 
nationwide survey in Japan of the re- 
lation between subacute myelo-optic 
neuropathy and clioquinol adminis- 
tration was made."' Questionnaires 
disclosed a total of 1,839 patients with 
the disease of whom 1,381 (75%) had 
received clioquinol before the onset of 
neurological symptoms. The average 
total dose of clioquinol in the six 
months before the onset of subacute 
myelo-optic neuropathy was 40.1 gm. 
There was a relation between total 
dose and the degree of visual impair- 
ment. 

An ll-year-old boy with an optic 
nerve chiasmal glioma had initial 
manifestations of optic neuritis with 
proptosis.'? The diagnosis was estab- 
lished but subsequently the clinical 
course became more confusing when 
what seemed to be an acute optic 
neuritis developed during a course of 
radiation therapy. Another 1l-year- 
old child, this one female, unfortu- 
nately developed bilateral edema of 
the optic nerve head secondary to in- 
filtrates of myelogenous leukemia.'™ 
An initial increase in cerebrospinal 
pressure returned to normal with the 
intrathecal administration of meth- 
otrexate. Despite this, the disc edema 
worsened during the two months 
prior to death. Pathologic examina- 
tion of the eyes revealed massive leu- 
kemic infiltrates of each optic nerve 
head. There was no sign of increased 
intracranial pressure or cerebral 
edema at autopsy. Three cases of bi- 
lateral papilledema which later devel- 
oped posterior uveitis were reported 
in the German literature.'* The au- 
thors point out that the papilledema 
can precede the signs of uveitis, thus 
making the differential diagnosis of 
true papilledema even more difficult 
than usual. In still another case re- 
port a patient with documented sys- 
temic sarcoidosis involving the ner- 
vous system had several unusual 
ocular findings.'’® Clinically there 
were peripapillary hemorrhages, a 
large white "golfball-like" lesion at 
the optic disc, a large chorioretinal 
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mass in the periphery, iritis, cataract, 
and secondary glaucoma. Histologic 
examination confirmed the granulo- 
matous nature of the large optic disc 
mass and the chorioretinal lesion near 
the ora serrata. An unusual degree of 
central necrosis in the nerve head and 
peripheral lesions was observed. A 50- 
year-old man with glioma of the optic 
nerve was reported in the British lit- 
erature and exemplified important 
diagnostic features of this group of 
neoplasms.'* Initially the diagnosis 
of optic neuritis was made. This was 
followed by progression of visual loss 
in the contralateral eye and venous 
occlusion in the ipsilateral eye which 
progressed to hemorrhagic glaucoma. 
Intracranial spread of the tumor led 
to the patient’s death about one year 
after the onset of symptoms. 

A meningioma was noted to arise 
from the optic nerve sheath in a 49- 
year-old Thai woman and presented 
with proptosis of the right eye, limi- 
tation of ocular movements in all di- 
rections, a fully dilated nonreactive 
pupil, and closed angle glaucoma. 

The optic dise, another article 
points out, can be described by cup- 
ping and pallor." These are distinct 
signs which can progress indepen- 
dently. Evaluation of optic disc pallor 
in 280 eyes of 140 normal subjects 
from colored photographs showed 
that with age, pallor area relative to 
disc increases about 50% and enlarges 
more nasally than temporally.'? Com- 
parison of sex and race showed that 
white male subjects have larger rela- 
tive areas of pallor than female sub- 
jects. With this technique, degree of 
optic disc pallor can be evaluated 
quantitatively and used for further 
defining changes of the optic disc in 
glaucoma and for screening purposes. 
The vertical cup/disc diameter ratio 
exceeded the horizontal cup/disc 
diameter ratio by at least 0.2 in only 
4% of 134 eyes of patients classified as 
nn-ng responders (intraocular pres- 
sure less than 32 mm Hg after six 
weeks of topical application of dexa- 
methasone 0.1%), but in 33% of 42 
glaucomatous eyes (typical field loss), 
and 21% of 14 uninvolved fellow eyes 
of unilateral glaucoma patients.'*^ 
Another method for following glau- 
coma suspects and glaucoma patients 
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is proposed by Saheb et al.'*' The pro- 
cedure involves instantaneous and 
simultaneous stereo photography of 
the optic nerve head utilizing a pair 
of seven diopter prisms mounted apex 
to apex in front of the fundus camera 
lens. The device produces, on a sin- 
gle frame of film, two simultaneous 
stereo images of the optic nerve head 
and eup which are then converted on 
an optomechanical plotter which pro- 
duces a contour map of the optic 
nerve head from which accurate dia- 
grams of the cup can be made in sev- 
eral dimensions. 
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Letters to the Editor 


1 Sudoriferous Cyst 


To the Editor.—Regarding the ar- 
ticle by Saunders, entitled "Congeni- 
tal Sudoriferous Cyst of the Orbit" 
published in the ARCHIVES (89:205-206, 
1973), I do not believe it necessary to 
invoke a sweat gland origin for the 
cyst described. A retention cyst origi- 
nating from the lacrimal gland duc- 
tules also may be lined by a double 
layer of cuboidal epithelium and ap- 
pear optically empty under the light 
microscope (see Duke-Elder, vol 8, pp 
1187-1140). We have received two 
such specimens in the past year from 
adult patients with identical patho- 
logic findings at the New York Uni- 
versity Eye Pathology Laboratory. 
One was clearly attached to the prin- 
cipal accessory lacrimal gland super- 
otemporally and the other simply 
formed a large cyst in the upper for- 
nix. Figure 4 of Saunders article 
showing ectopic lacrimal gland tissue 
adjacent to the cyst wall lends fur- 
ther support to this hypothesis. These 
cysts may originate from Krause’s 
glands and might also originate from 
ectopic lacrimal gland. 

NORMAN C. CHARLES, MD 
New York 


Reply 


To the Editor.—Dr. Charles’ letter 
brings up an interesting problem. In 
reviewing the case at the AFIP, the 
possibility that the cyst in question 
may represent a retention cyst origi- 
nating from a lacrimal gland ductule 
was discussed. It seems that it is vir- 
tually impossible to differentiate be- 
tween a sudoriferous cyst and cystic 
dilation from one of the lacrimal 
gland ductules. Since there would 
appear to be more than one histo- 
pathologic interpretation of this 
specimen, the diagnosis becomes one 
of speculation. The presence of lacri- 
mal gland tissue in association with 
the cyst may indicate its origin or it 
may be a coincidental occurrence. A 
congenital lacrimal gland ductule cyst 
is itself rare and the superior nasal 
quadrant of the eyelid would be an 
unusual if not rare site for its occur- 
rence. A sudoriferous cyst occurring 
at this site would not be unexpected 


"Arch Ophthalmol/Vol 92, July 1974 


since the glands of Moll are present 
along the entire lid length. In retro- 
spect, while it may not be necessary 
to invoke a sweat gland origin for 
this cyst, it would appear to be an 
equally probable diagnosis. I am 
grateful to Dr. Charles for comment- 
ing on the other possible origin of this 
cyst. 

MAJ Jonn SAUNDERS, MC, USA 

Fort Bragg, NC 


Getting in the Swim... 


To the Editor.—Contact lens wear- 
ers may go swimming safely if they 
simply wear a snorkel type of goggle. 
Choose one that has a wide rubber 
flange, so it will give a good seal, and 
do not wear it to cover the nostrils. 

ALBERT E. SLOANE, MD 
Brookline, Mass 


News and Comment 


Edited by 
Henry F. Allen, MD 
243 Charles St, Boston 02114 


ARVO-Atlantic Section to Meet.— 
The Atlantic Section of the Associa- 
tion for Research in Vision and Oph- 
thalmology will hold a meeting in the 
Wilson Hall, National Institutes of 
Health, Bethesda, Md, on Friday and 
Saturday, Nov 1 and 2, 1974. The 
meeting will include a symposium on 
photocoagulation on Saturday morn- 
ing. The local program chairman is 
Toichiro Kuwabara, MD, Bldg 6, 
Room 213, National Eye Institute, 
National Institutes of Health, Be- 
thesda, MD 20014. 


Eye-Bank Association to Meet in 
Dallas.—The scientific session of the 
Eye-Bank Association of America 
will be held on Friday, Oct 4, 1974, 
from 9 AM to 12 NOON at the Sheraton 
Dallas Hotel, preceding the meeting 
of the American Academy of Oph- 
thalmology and Otolaryngology. This 
session will be open for papers con- 
cerning research of any aspect of cor- 
neal transplantation or eye-bank 
activities. Papers will be limited to 
ten minutes. Under exceptional cir- 
cumstances, a paper exceeding that 
length will be accepted. Papers deal- 


ing with both basic research and clini- 
cal applications are solicited. Ab- 
stracts are not necessary, but titles 
and authors should be sent in to R. D. 
Richards, MD, Department of Oph- 
thalmology, University of Maryland 
School of Medicine, Baltimore, MD 
21201 prior to the deadline, which has 
been extended to July 15, 1974. 


Atlanta Meeting Scheduled for Sec- 
tion on Ophthalmology.—The Section 
on Ophthalmology of the Southern 
Medical Association will hold its 1974 
meeting in Atlanta, Nov 18 through 
21. Papers are now being accepted for 
presentation at this meeting. 

Please write Joel Pollard, MD, Sec- 
tion Secretary, 921 Canal St, Suite 
812, New Orleans, LA 70112, for ap- 
plication forms if you wish to present 
or discuss a paper, or present a scien- 
tific exhibit. 


Meeting to Be Held on Orbital Re- 
constructive Surgery.—The Division of 
Plastic Surgery and Department of 
Ophthalmology, University of Florida 
College of Medicine, will hold a meet- 
ing on Reconstructive Surgery In and 
About the Orbit at the Innisbrook Re- 
sort and Golf Club, Tarpon Springs, 
Fla, Oct 24 through 26, 1974. Guest 
speakers include Byron Smith, New 
York; Jack Converse, New York; and 
Jack Mustarde, Glasgow, Scotland. 
For further information contact Ms. 
Charlene Taft, Division of Contin- 
uing Education, Special Programs, 
Box 758, J. Hillis Miller Health Cen- 
ter, Gainesville, FL 32610. 


Symposium on Color Vision to Be 
Held.—The International Research 
Group on Colour Vision Deficiencies 
will hold its third symposium in Am- 
sterdam, June 25 to 27, 1975. The 
main subjects will be basic mecha- 
nisms of defective color vision, pe- 
ripheral color vision, and genetics of 
color vision. Free papers will be ac- 
cepted. 

Information can be obtained from 
Prof. Dr. R. A. Crone, Department of 
Ophthalmology, Wilhelmina  Gast- 
huis, le Helmersstraat 104, Amster- 
dam-West, The Netherlands. 

Forms for submission of papers 
should be obtained from G. Verriest, 
Dienst Oogheelkunde, Akademisch 
Ziekenhuis, De Pintelaan 135, B-9000 
Ghent, Belgium. Deadline is Dec 31, 
1974. 
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Laser Photocoagulation Course Of- 
fered.—The New York Laser Pho- 
tocoagulation Course will be offered 
Nov 4 through 6, 1974. The curriculum 
will encompass both the fundamental 
and practical aspects of argon laser 
photocoagulation and will consist of 
lectures, clinical demonstrations, 
small seminars, and personal use of 
instruments. Lecture subjects will in- 
clude fundamentals and comparison 
of lasers; principles and techniques of 
photocoagulation; indications and 
contraindications of photocoagula- 
tion; diseases treated by photocoagu- 
lation; results and complications of 
photocoagulation; fluorescein angiog- 
raphy, hemobarometry, and other ad- 
junctive diagnostic tests. The faculty 
will comprise Francis A. L’Esperance, 
Jr., MD, Director; Lloyd M. Aiello, 
MD; William A. James, Jr., MD; 
Hunter L. Little, MD; Arnall Patz, 
MD; Robert R. Peabody, MD; Arthur 
Vassiliadis, PhD; and H. Christian 
Zweng, MD. Registration fee is $350. 

For registration and details, write 
Miss Nan Gray, 635 W 165TH St, Ed- 
ward S. Harkness Eye Institute, New 
York, NY 10032. 


Books 


Corneal Surgery, by R. P. Dhanda and V. Kale- 
var (International Ophthalmology Clinics, vol 
12), 432 pp, 80 illus, $25/yr, foreign $27.50/yr, 
Little, Brown & Co., 1972. 


Any ophthalmologist interested in 
corneal transplant surgery will find 
this issue of the International Oph- 
thalmology Clinics on corneal surgery 
interesting in several ways. First, 
there is an excellent historical review 
of the corneal transplant operation. 
The authors, working in India, where 
there is a greater degree of blindness 
from corneal disease than in any 
other country in the world, have a 
chapter on the causes of corneal 
blindness in their country. Under- 
standably, simple corneal opacity in- 
cluding trachomatous corneal disease 
constitutes 50% of the abnormalities 
in patients referred for corneal sur- 
gery. Unlike the population of graft 
candidates in this country, trans- 
plants for corneal dystrophy and ke- 
ratoconus made up only 5% of the 
total grafts performed, while trans- 
plants for bullous keratopathy were 
even less. 

The chapter on corneal physiology, 
unfortunately, is weak, containing 
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numerous errors that are stated as 
apparent facts. One example is 


The capacity of the cornea to maintain it- 
self largely by an anaerobic metabolism, 
further slowed down by refrigeration, ex- 
plains why even an excised cornea has suf- 
ficient reserves of energy for up to three 
weeks of normal vegetative activity. Thus, 
the critical period of a full-thickness graft 
is the third postoperative week, when the 
graft starts depending on the host for nu- 
trition. Therefore, the third postoperative 
week is the time when a tissue-immune re- 
action is likely to become manifest in cases 
of donor-recipient incompatibility. 


The neophyte reading this and 
other statements would be  mis- 
informed and would have to read 
other reviews to correct this informa- 
tion. Fortunately, this section consti- 
tutes only 14 pages out of 400 pages 
of text. 

There is a detailed but succinct de- 
scription of the authors’ technique of 
corneal transplantation. A step-by- 
step description is detailed including 
the reason for case selection, choice of 
graft size, suturing techniques, and 
handling of complications. 

Perhaps the best section of this 
book, particularly for the ophthalmo- 
logist in the Western hemisphere, is 


the authors description of lamellar 
‘keratoplasty that has become an in- 


frequent operation in the United 
States. They base their experience on 
367 lamellar grafts and take 40 pages 
to describe their excellent technique. 
Lamellar keratoplasty has been suc- 
cessful in their hands in clearing 
corneal opacities left in the remain- 
ing stroma or bed of the transplanted 
cornea. 

Other observations related to com- 
bined corneal transplantation and 
cataract extraction are misleading. In 
their experience, keratoplasty should 
always precede cataract extraction by 
six to nine months since, a "full-thick- 
ness graft in an aphakic eye carries a 
decidedly poor prognosis." The use of 
anterior vitrectomy in this surgery 
affords a much better prognosis, but 
this is not described. 

In summary, this interesting book 
outlining the corneal transplant expe- 
rience of our ophthalmic colleagues in 
India is fascinating from a geo- 
graphic and technical standpoint. The 


ophthalmology resident interested in 
transplantation should read it with 
critical care as some apparent factual 
statements cannot be defended. The 
corneal surgeon should read it since 
the book is a clear and very well-writ- 
ten review of a lifetime of surgital 
experience in a country where corneal 
disease is a tremendous problem.  * 

PETER R. Larsson, MD 


Symposium on Surgery of the Orbit and Adnexa, 
contributors: Crowell Beard, Frederic Blodi, Al- 
ston Callahan, Robert M. Ellsworth, Lester 
Jones, Arthur Keeney, Joseph Wadsworth, 314 
pp. 411 illus, $32.50, C.V. Mosby Co., 1974. 


This volume of the Transactions of 
the New Orleans Academy of Oph- 
thalmology is remarkably comprehen- 
sive. Diagnostic procedures, trauma 
management, cosmetic surgery, and 
several excellent chapters on tumor 
pathology and treatment are among 
the wide range of subjects covered by 
an outstanding panel of authors. 

Although the overall quality of the 
articles is unusually high, several de- 
serve special attention. Blodi and 
Ellsworth have assembled a detailed 
survey of orbital tumors and inflam- 
mations, including a valuable review 
of ophthalmic Graves disease. Wads- 
worth has included two practical and 
well-illustrated chapters describing 
techniques of orbital surgery. The ra- 
tionale of lid reconstruction following 
tumor excision is reviewed in several 
articles. Jones has thoughtfully dis- 
cussed anatomical, physiologic, and 
therapeutic aspects of lacrimal dys- 
function and lower eyelid abnormal- 
ities. Theoretical and practical consid- 
erations of ptosis, blepharoplasty, and 
ectropion operations are described by 
Beard and Callahan. 

These speakers, together with Ken- 
ey, participated in a series of panel 
discussions that dealt with a number 
of controversial subjects. The uses of 
radiation and cryosurgery in the 
treatment of lid tumors are discussed. 
The choice of operation for different 
varieties of ptosis stimulated a valu- 
able dialogue. Differences of opinion 
in the treatment of eyelid and orbital 
trauma led to exchanges that all oph- 
thalmologists will find interesting. 

This book contains current infor- 
mation that will be of value to any 
surgeon dealing with abnormalities 
of the eyelids and orbit. 

ARTHUR S. GROVE, JR., MD 
Boston 


News and Comment/Books 
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the eye for extended periods to provide long-lasting 3 
comfort. r T 

That’s what Isopto® Tears offers. 4 
Hydroxypropyl Methylcellulose, 0.5% — the active 2 


ingredient in Isopto Tears— is an excellent wetting 
agent and experimental work with humans has 
shown that it stays in the eye longer than aqueous 
solutions or 1.4% polyvinyl alcohol (PVA ).* 


Isopto 
leats 


hydroxypropyl 
methylcellulose, 0.5% 


. . and Ultra Tears ™ (hydroxypropyl 4 
methylcellulose 1%) — a higher viscosity artificial a 
tear for maximal lubricating action in more 
serious tear deficiencies. 


Isopto& Tears/Ultra Tears TM —Active: Hydroxypropyl d 
Methylcellulose 0.5%, 1%. Preservative: Benzalkonium Chloride 
0.0196. Warning: If irritation persists or increases, discontinue use. A 
Dosage: Topically 1 or 2 drops in the eye(s] 5 times dally, © 
needed. Available: 15 cc Drop-Tainer® dispenser and 30cc 
Drop-Tainer® economy dispenser. 
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*Linn, M. L. and Jones, L. T.: Amer. J. Ophthal. 65: 76, 1968. 


dedicated to advances in ophthalmic therapy 


Alcon Laboratories, Inc. Fort Worth, Texas 76101 
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BASCOM PALMER EYE INSTITUTE 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF MIAMI 
SCHOOL OF MEDICINE 


NEURO-OPHTHALMOLOGY COURSE 
JANUARY 6 - 9, 1975 


DORAL BEACH HOTEL, MIAMI BEACH, 
FLORIDA 


Due to popular request, two courses will be offered 
this year. The BASIC course in Clinical Neuro- 
Ophthalmology will be January 6 - 7 and will 
include the neuro-ophthalmological examination, 
pupil, optic nerve, visual fields, cerebral disease, 
lll, IV, VI diseases, nystagmus, and the orbit. There 
will be an ADVANCED course January 8 - 9 and 
this will emphasize diseases of the ocular muscles 
and unusual forms of oculocerebrovascular 
disease. This faculty includes: 


Dr. Douglas Anderson 
Dr. Robert Daroff 

Dr. R. M. Peardon Donaghy 
Dr. J. Donald M. Gass 
Dr. Joel Glaser 

Dr. Simmons Lessell 
Dr. John A. McCrary 

Dr. Edward W. D. Norton 
Dr. O. M. Reinmuth 

Dr. Norman Schatz 

Dr. J. Lawton Smith 

Dr. John O. Susac 


Registration fee is $125 for practitioners and a 
special rate of $50 for residents for each course, 
or $250 for practitioners. $100 for residents for 
both courses upon application from their 
Department Head. Interesting patients and clinical 
material will be presented for discussion at both 
courses. Check (U.S. dollars only) should be made 
payable to "Neuro-Ophthalmology Course” and 
mailed to Bascom Palmer Eye Institute, P.O. Box 
520875, Biscayne Annex, Miami, Florida 33152. 
Special reduced rates have been arranged with 
the Doral Beach Hotel, 4833 Collins Avenue, 
Miami Beach, Florida 33140. The program is 
accredited by the Council on Medical Education of 
the American Medical Association and is 
acceptable for 24 hours credit towards the 
Physicians Recognition Award, as well as 24 
mandatory hours by the FloridaMedical 
Association. 


VASOSULF : 


ophthalmic solution 


DESCRIPTION: A sterile ophthalmic solution hav 
ing the following composition: 


sodium Sulfacetamide ............. 159 
Phenylephrine Hydrochloride ........ 0.1259 
Methylparaben ...........1....... 0.029 
Propyloarabelr 25. esee ses N 0.0059 


in a stabilized aqueous solution containing sodiur 
thiosulfate, mono- and dibasic sodium phosphate 
SMP-68 (polyoxyethylene polyoxypropylene com 
pound) and hydrochloric acid to adjust pH. 


ACTIONS: Sulfonamides exert a bacteriostati 
effect against a wide range of gram-positive ani 
gram-negative microorganisms, by restrictin: 
through competition with p-aminobenzoic acid 
the synthesis of folic acid which bacteria requir 
for growth. Combines the antibacterial effect o 
sodium sulfacetamide and the decongestant effec 
of phenylephrine hydrochloride. 


INDICATIONS: For the treatment of conjunctivitis 
corneal ulcer, and other superficial ocular infec 
tions due to susceptible microorganisms, and a 
adjunctive in systemic sulfonamide therapy c 
trachoma. 


CONTRAINDICATIONS: Contraindicated in patient 
hypersensitive to sulfonamide preparations. 


WARNING: If signs of sensitivity develop durin 
treatment or irritation persists or increases, pa 
tient should be advised to discontinue use ani 
consult prescribing physician. 


PRECAUTIONS: The solution is incompatible witt 
silver preparations. Non-susceptible organisms, in: 
cluding fungi, may proliferate with the use of thi: 
preparation. Sulfonamides are inactivated by the 
p-amin benzoic acid present in purulent exudates 


This product is sterile when packaged. To avoit 
contamination, keep tightly closed when not in use 
Store in cool place. Protect from light. 
Sulfonamide solutions darken on prolonged stand: 
ing and exposure to heat and light. The dark solu 
tion should not be used. 


DOSAGE AND ADMINISTRATION: 1 to 2 drops int 
lower conjunctival sac every 2 to 3 hours during 
the day, less often at night. 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


HOW SUPPLIED: 5 ml. and 15 ml. plastic squeeze 
dropper tip bottles. 


SMP Division 


per Laboratories (P.R.), Inc 
San German. Puerto Rico 00753 883-2/COR-59" 
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The ophthalmic sulfa solution 
with a built-in plus 


sodium sulfacetamide 


for antibacterial effectiveness against a wide 
range of susceptible gram-positive and 
gram-negative microorganisms frequently 
implicated in conjunctivitis, corneal ulcer, and 
other superficial ocular infections. 








(sodium sulfacetamide 15%, phenylephrine HCI 0.125%) 


ophthalmic solution 





Plus rapid vasoconstriction 


with phenylephrine hydrochloride to help your patient's 
eyes look—and feel—better while the bacteriostatic 
action of the sulfa helps them get better. 


for superficial eye 
infections due to 
susceptible microorganisms 


SMP Division 


Cooper Laboratories (PRR.), Inc. 
San German, Puerto Rico 00753 Prescribing information on facing page 


THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
presents the 
FOURTH ANNUAL BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
JANUARY 6 THROUGH MARCH 1, 1975 


The course consists of lectures and demonstrations by an experienced proven faculty of ophthalmologists and 
basic scientists from many institutions. It is directed toward the requirements of residents and prospective 
residents in ophthalmology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 


Microbiology External Disease 
Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: Richard S. Ruiz, M.D., Director of 
the Program in Ophthalmology, 1121 Hermann Professional Building, Houston, Texas 77025. 











a pertinent message from BENSON’S 


T E x c $ ' ib e Em : GNI, Kk. 
BRx-PHOTOGRAY* 
or PHOTOSUN'" 


REGISTERED TRADEMARKS OF CORNING GLASS WORKS 


BENSON OPTICAL COMPANY 


Executive offices / Minneapolis, Minn. 55440 e Specialists in prescription optics for more than half a century 


& QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 















Now mic ‘Osurge;ry 
has a micro-cautery. 





The advent of the operating 
microscope encouraged - 

precision in microsurgical — 
procedures — precisionnot — — 
matched by thetraumatic not 
cautery. : e 


Now the Wet-Field* Coagulator 
provides pinpoint hemostasis of tin 
bleeders with practically no effect on — 
surrounding tissue. It thrives under 
irrigation and easily tolerates blood or 
aqueous. 


Ask for a demonstration of the Wet-Field 

Coagulator. We'll also be happy to show you 
our easy-to-maneuver CM-III Microscope sys- - 
tem, our Microsurgical Instruments, and other 
products for microsurgery. Mentor Division, ; 
Codman & Shurtleff, Inc., Randolph, Mass. 02368. ip 


cf. SD. McPherson, Jr., MD., "Bipolar Coagulation in Ophthalmic Operations," AMERICAN 
JOURNAL OF OPHTHALMOLOGY, 73:5, 1972. 


S.J. Ryan, Jr., MD. and A.E. Maumenee, M.D., “The Running Shoestring Suture in Cataract 
Surgery," OPHTHALMIC SURGERY, 4:2, 1973. 


© 1974 Codman & Shurtleff, Inc. *Trademark 
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over a wide 
range of 
common ocular 


infections 





wide gram-negative 
spectrum 


Garamycin 


eentamicin sulfate 


Ophthalmic 


olution-Sterile 
Oiuntment-Sterile 


Each cc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 






appears to be "...an antibiotic of choice for the 
initial treatment of external ocular infections.” t sx | A 


*Due to sensitive pathogens. C $E p 
* Gordon, D.M.: Amer. J. Ophthal. 69:300 (Feb.) 1970. | (s : 


Canvuricht (© 1074 S-herino Carnaratian All riahte cacariaod 

















Sele 


Conjunctivitis: | 
GARAMYCIN' OPHTHALMIC acts against sensitive 
strains of Staphylococci, Streptococci, H. influenzae, 
H. aegyptius, M. lacunata, and Neisseria sp.; including 
N. gonorrhoeae generally isolated in conjunctivitis. 


Corneal ulcer: 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Pseudomonas aeruginosa, Proteus sp., as well 
as Staphylococci and Streptococci generally isolated 

in corneal ulcer. 


Keratitis, 


Keratoconjunctivitis: 


GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Staphylococci and Streptococci generally 
isolated in keratitis and keratoconjunctivitis. 


Blepharitis, 

Blepharoconjunctivitis: 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of E. coli, Enterobacter aerogenes (formerly 
Aerobacter), K. pneumoniae, as well as Staphylococci 
generally isolated in blepharitis and 
blepharoconjunctivitis. 


Meibomianitis: 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Staphylococci generally isolated in 
meibomianitis. 


eng Dacryocystitis: 


GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Pneumococci generally isolated in 
dacryocystitis. 
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in common ocular infections 


wide gram-negative spectrum 


Garamycin 


centamicin sulfate 


Ophthalmic 


Solution-Sterile 
<- Qintment-Sterile 


= Each cc. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 





A 


z T NEN a KAS oad 


__@ Antibacterial activity against a wide range of 
- sensitive ocular pathogens. 


. @ Highly active against problem organisms: 
— P. aeruginosa (certain strains) and Proteus sp. 
. (indole positive and negative). 


= B Nosignificant organism resistance to date * 












By day: 

Sterile, isotonic 
solution within the 
pH range of tears; 


ra avoids blurring 

fi By night: 

E Bland, white 

P petroleum-base 
2s ointment is 


gently emollient 


*Due to sensitive pathogens. 
t This may occur in future. Resistance to gentamicin has 
been produced (with difficulty) in vitro by repeated exposures. 


DESCRIPTION Gentamicin sulfate is a water soluble antibiotic of the 
aminoglycoside group active against a wide variety of pathogenic gram- 
negative and gram-positive bacteria. 


GARAMYCIN Ophthalmic Solution is a sterile aqueous solutior buffered 
to approximately pH 7 for use in the eye. Each ml. contains gentamicin 
sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, mono- 
sodium phosphate, sodium chloride, and benzalkonium chloride as a 
preservative. 


GARAMYCIN Ophthalmic Ointment is a sterile ointment, each gram 
containing gentamicin sulfate (equivalent to 3.0 mg. gentamicin) in a 
bland base of white petrolatum, with methylparaben and propylparaben 
as preservatives. 


ACTIONS The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are re- 
sistant to penicillin; Group A beta-hemolytic and nonhemolytic strepto- 
cocci; and Diplococcus pneumoniae. The gram-negative bacteria include 
certain strains of Pseudomonas aeruginosa, indole-positive and indole- 
negative Proteus species, Escherichia coli, Klebsiella pneumoniae (Fried- 
lander's bacillus), Haemophilus influenzae and Haemophilus aegyptius 
(Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella lacunata (diplo- 
bacillus of Morax-Axenfeld), and Neisseria species, including Neisseria 
gonorrhoeae. Although significant resistant organisms have not been 
isolated from patients treated with gentamicin at the present time, this 
may occur in the future as resistance has been produced with difficulty 
in vitro by repeated exposures. 


INDICATIONS GARAMYCIN Ophthalmic Solution and Ointment are 
indicated in the topical treatment of infections of the external eye and its 
adnexa caused by susceptible bacteria. Such infections embrace conjunc- 
tivitis, keratitis and keratoconjunctivitis, corneal ulcers, blepharitis. and 
blepharoconjunctivitis, acute meibomianitis, and dacryocystitis. 


CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are contraindicated in patients with known hypersensitivity to 
any of their components. 


WARNINGS GARAMYCIN Ophthalmic Solution is not for injection. 
It should never be injected subconjunctivally, nor should it be directly 
introduced into the anterior chamber of the eye. 


PRECAUTIONS Prolonged use of topical antibiotics may give rise to 
overgrowth of nonsusceptible organisms, such as fungi. Should this occur, 
or if irritation or hypersensitivity to any component of the drug develops, 
discontinue use of the preparation and institute appropriate therapy. 
Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been reported with 
the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of GARAMYCIN 
Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthalmic Solu- 
tion: instill one or two drops into the affected eye every four hours. In 
severe infections, dosage may be increased to as much as two drops once 
every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small amount to the 
affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution—Sterile, 5 ml. 
plastic dropper bottle, sterile, box of one. 
GARAMYCIN Ophthalmic Ointment — Sterile, 1⁄8 ounce tube, box of one. 
Store away from heat. NOVEMBER 1973 
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THE GUIBOR 
~EXPO BANDAGE 


TO 


OUR CONCEPT IS CLEAR 


INDICATIONS: exposure keratopathy, corne- 
al exposure, lid scarring with exposure 
keratopathy, ptosis surgery, dry eye (keratitis 
sicca). Useful in those conditions where 
corneal exposure occurs and a moist chamber 
is desirable. Vision is not hindered or 
occluded. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each 
individually packaged & sterile. 


Expo Bandage @ $3.00/dozen 


THE GUIBOR 
CANALICULUS INTUBATION 





INDICATIONS: Traumatic reconstruction of 
lacerated canaliculus and those cases involving 
dacrocystorhynostomy with obstruction of 
the common canaliculus and in children with 
lacrimal obstruction. 


CONSTRUCTION: Two specially arched 
Stainless steel probes bonded to an inter- 
mediary length of silicone tubing. 


AVAILABILITY: Each intubation set is indi- 
vidually packaged and sterile. Adult and 


Pediatric sizes. U.S. Pat. pend. 


ORDER BLANK 


Canaliculus Intubation Set (Adult or Pediatric) @ $6.25 ea. 





P.O. BOX 229 


ADDRESS 


TOTAL 


*make all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 
NEW YORK, N.Y. 10033 





For uninterrupted control of LO.P. 
..never more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the : 
focus of most of the medical _ 
procedures for treatment of the disease. 


um 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
—-orne in the morning) are generally needed. | 
. Although PHOSPHOLINE IODIDE is longer-acting than other miotics, | 
itis not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
ar in combination with other medication. 
When starting PHOSPHOLINE IODIDE therapy, 0.0376 — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE ::12::/2555 


echothiophate iodide for ophthalmic solution) - 








PHOSPHOLINE IODIDE" 


(echothiophate iodide) | 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE € (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma—Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy. Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 





manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate.] 

7315 


The Ophthalmos Division 
AYERST LABORATORIES ~ 
New York, N.Y. 10017 





metron for you? 


Maybe. Maybe not. You surely need to 
know all you can about automatic objec- 
tive refraction before you decide whether 
it has a place in your future. Any of the 
units designed for this purpose is too ex- 
pensive to be bought on a hunch. In fact, 
we don't want to sell you one unless we 
both know that it will perform a productive 
function in your practice. 

In general, if you process 20 or more 
patients a day—or if you would like to be 
able to do so—you should study 
the kinds of time and traffic 
patterns that are feasi- 
ble with your layout 
and staff. Proper 
use of present 
and potential in- 
strumentation 
may change 
the entire pa- 
tient flow. 
Automatic ob- 
jective refrac- 
tion can be the 
enabling ele- 
ment around 
which other data- 
collecting instru- 
ments can be orga- 
nized, and all can be 
operated by technician as- 
sistance. We can help you 
learn more about this way of doing things. 


BAUSCH & LOMB 
Mark of Leadership 










A standard of accuracy. Automatic ob- 
jective refraction should provide you with 
a factual reading of the refractive state. 
You can add judgment and evaluation 
when you start with something that is free 
of variables, error and estimate. With the 
Ophthalmetron, that’s what you get—not 
numerical averaging but an actual tracing 
of independent automatic retinoscopy—in 
3 seconds, without cycloplegia. Whether 
you use this data for refractions, screening 
or research, it’s there at your 
beck and call—information 
not now available to 
you by present meth- 
ods. Let us help 
you analyze your 
requirements 
and determine 
whether the 
Safir Oph- 
thalmetron is 

for you. 


Send in the coupon for 
analytical assistance and 
receive the Data Collection 
letter as it is issued. 





Bausch & Lomb, Dept. 3506, 635 St. Paul Street, Rochester, N.Y. 14602 


O Am actively considering purchase of automatic objective refractor. Please contact me: 
O immediately []in 3 months O in 6 months. 

[] Am interested in further information on Data Collection and the Safir Ophthalmetron™. 

Please add me to your Ophthalmetron and Data Collection mailing lists. 

Patients per day: now expected 

Number ofstaff (professional. . ; technical assistants. ;secretary/receptionists. . ) 

Square feet of office space Number of refracting rooms 





Name 
Street City 
State Zip Phone 


(Area Code) 
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MUROCOLL EPINEPHRINE 1% 


As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
fate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis. 
EPINEPHRINE 1% 


(Epinephrine Bitortrate 1.82%) |-* 
#29'A 


aea here e 33] — Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 


EPLI3 (13 _ preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
PHARMACAL LABORATORIES, Inc : 200 (as Bitartrate 3.64%), Product #29. 


121. LIBERTY ST 
QUINCY 69, MASS. USA 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. ` with plastic dropper. Æ only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S.A 02169 x Area Code 617 - 479-2680 


-Guaranteed to give you 


a lot to think about 


--the July PRISM 


ERS 





Jeffrey O'Connell, LL.B. © NO-FAULT INSURANCE TO STEM 


Robert M. Veatch, Ph.D. € 


THE MALPRACTICE BLIGHT 


Would adoption of the no-fault insurance principle 


in medical injuries benefit both doctors and 
patients? Would it stem the colossal waste of 
malpractice suits? Read this provocative new 
proposal by one of the original exponents of 
the no-fault concept in auto mishaps. 


HUMAN EXPERIMENTATION: . 
THE CRUCIAL CHOICES AHEAD 


Is experimentation an issue with only ethical 
implications? Or are there important social and 
political ramifications as well? As society comes 
to grips with these questions and establishes 
new guidelines, what will be the consequences 
for medicine? 


Special Feature 


WHEN LIFE IS MEASURED IN MINUTES 
--À Three-Part Report on Emergency Care 


Massad F. Ayoob 9 


Oscar P. Hampton, Jr., 9 


M.D., FACS 





THE NIGHT THE ARDMORE 
HOTEL BURNED DOWN 
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O List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in In- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal's punctuation and sequence style 
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preference in previously published reference listings. 

O Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

O All measurements are to be in metric units. 

(1 Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the AR- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication." 

(J Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

O A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 cm (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

(J Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies." 
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Ointment 
Sodium Chloride 5% 


tphthalmie MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 
Ointment | 
SODIUM - | ' Ne 
CHLORIDE, An ointment of hypertonic sodium chloride solution in a 
| base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


wReee : 
| URBEDLL 
E unctus 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street * Quincy, Mass. 02169 


F MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 • 479-2680 








4 reasons to prescribe 1 solution 


It’s a clear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room temperature—does not need 
refrigeration, so patients can use it anywhere, anytime 


It's highly effective—a full-strength preparation of 0.1% 
dexamethasone sodium phosphate 


It comes in the OCUMETER?® Ophthalmic Dispenser to assure 
controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 
advantages together. It all adds up to your best reason to 
prescribe it. 


clear advantages in every dro 
Sterile Ophthalmic Solution 


DECADRON Phosphate 


Dexamethasone Sodium Phosphate | MS 


0.196 Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 


Sterile, highly stable 
Ophthalmic Solution 


DECADRON® Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.0596) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
iba from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 


"Merck Sharp & Dohme, Division of Merck & Co., 
' INC., West Point, Pa. 19486 
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Preparations— 4 
DECADRON*® Phosphate : 
(Dexamethasone Sodium Phosphate | MSD) : j 


Sterile Ophthalmic Solution 
DECADRON?* Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.196) dexamethasone 
phosphate in each milliliter 

of buffered solution 
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5-ml 2.5 ml 5 ml 
OCUMETER® 


[] Sterile, highly stable solutions 


(J Solutions are adjusted to a pH 
compatible with the eye 
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containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.0596) dexametha- 
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3.5-g tube 


Convenient for use 
[] at night 
[7] under a patch 


[3 whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
[3 to provide even distribution 


[7] to eliminate blink-out 
of medication 








on: They’re 
more comfortable.” . 


Mother:" They | 
look better, too. 
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You:"They give me 
closer management 
of motility problems. 


Press-On Prisms 


Not only are Press-On Prisms light, inex- 
pensive, and cosmetically superior, they let 
you determine the acceptance of a pris- 
matic correction on the spot and make 
periodic changes without delay. They can 
be easily applied to any spectacle lens with 
any base orientation. 

You have better control from diagno- 
sis to final correction. 

Press-On Prisms are ultra-thin 
Fresnel prisms made with a precision 
and sophistication heretofore unattainable. 





There are seventeen powers, from 0.5 to 
90A. 

Send for our Press-On Prism Starter 
Kit; ten prisms in powers from 2 to 20A at 
a special price of only $51.80, only from 
Mentor Division, Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 617-961-2300. 


Press-On Prisms developed and manufactured by 
Optical Sciences Group, Inc. U.S. Patent No. 3,628,854 


© 1974 Codman & Shurtleff, Inc. 
Nle DIVISION 





Peter 
can't play 


position. 


"d Sero rhe etico e eic MM 





Accommodative esotropia may prevent 

a child from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

lf surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE ` 
IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE” 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyisrecommended priortoinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy nave been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLOR DE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium ohosphate. 
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= Eachcc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 








appears to be "... an antibiotic of choice for the 
initial treatment of external ocular infections.” t 


*Due to sensitive pathogens. 
* Gordon, D.M.: Amer. J. Ophthal. 69:300 (Feb.) 1970. 
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Conjunctis itis: 
GARAMYCIN* OPHTHALMIC acts PRU sensitive 
- strains of Staphylococci, Streptococci, H. influenzae, 

H. aegyptius, M. lacunata, and Neisseria sp.; including. 
N. gonorrhoeae generally isolated in conjunctivitis. 





^Comealuker: |. . 
GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Pseudomonas aeruginosa, Proteus sp., as well 
as Staphylococci and Sireptor oct generally isolated 

in corneal ulcer. 


Keratitis, 
; Ketatoconiyngti i A | 
GARAMY CIN iod THALM: IC acts against sensitive 





isolated in kerantis nd MA Animes 


. Ble pharitis, 


dMilepkaracon duci ride 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of E. coli, Enterobacter aerogenes (formerly 
Aerobacter), K. pneumoniae, as well as Staphylococci 
generally isolated in blepharitis and 
blepharoconjunctivitis. ee 





Meibomianitis: 
GARAMYCIN OPHTHALMIC acts against sensitive 


strains of Staphylococci generally isolated in 
meibomianitis. 


= Dacryocystitis: p 
5  GARAMYCIN OPHTHAL MIC acts against sensitive 
straine of Pneumococci generally isolated i in 
dacryocystitis. | 




















eye... 


-in common ocular infections’ 
wide gram-negative spectrum 


DESCRIPTION Gentamicin sulfate is a water soluble antibiotic of the 


f * ® 
aminoglycoside group active against a wide variety of pathogenic gram- 
a 1 am In negative and gram-positive bacteria. 
Brand of | GARAMYCIN Ophthalmic Solution is a sterile aqueous solutior buffered 


Far to approximately pH 7 for use in the eye. Each ml. contains gentamicin 
gentamicin s 


ate sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, mono- 
& preservative. 
| GARAMYCIN Ophthalmic Ointment is a sterile ointment, each gram 
mi containing gentamicin sulfate (equivalent to 3.0 mg. gentamicin) in a 
: bland base of white petrolatum, with methylparaben and propylparaben 





sodium phosphate, sodium chloride, and benzalkonium chloride as a 
as preservatives. 


: : > ACTIONS The gram-positive bacteria include coagulase-positive and 
] O u IOn- erl e coagulase-negative staphylococci, including certain strains that are re- 
[ : $ sistant to penicillin; Group A beta-hemolytic and nonhemolytic strepto- 
C) t t St | cocci; and Diplococcus pneumoniae. The gram-negative bacteria include 
; HT men ea eri È certain strains of Pseudomonas aeruginosa, indole-positive and indole- 
| negative Proteus species, Escherichia coli, Klebsiella pneumoniae (Fried- 
lander's bacillus), Haemophilus influenzae and Haemophilus aegyptius 
(Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella lacunata (diplo- 
1 dy . j bacillus of Morax-Axenfeld), and Neisseria species, including Neisserim-—7 
B Antibacterial activity against a wide range of gonorrhoeae. Although significant resistant organisms have not been 
"ul isolated from patients treated with gentamicin at the present time, this 
sensitive ocular pathogens. may occur in the future as resistance has been produced with difficulty 
m Highly active against problem organisms: PUREED LEUR iR apónuEES 
| Buy SAMS. pi 8 t INDICATIONS GARAMYCIN Ophthalmic Solution and Ointment are 
f R, aeruginosa (certain strains) and Proteus sp. indicated in the topical treatment of infections of the external eye and its 


. Tu : adnexa caused by susceptible bacteria. Such infections embrace conjunc- 
i (indole positive and negative). tivitis, keratitis and keratoconjunctivitis, corneal ulcers, blepharitis. and 


blepharoconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution and 


Ointment are contraindicated in patients with known hypersensitivity to 


7 
r 


= Each cc. or gram contains gentamicin sulfate 
— equivalent to 3.0 mg. gentamicin 
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W No significant organism resistance to date.’ 





By day: any of their components. 

Sterile, isotonic WARNINGS GARAMYCIN Ophthalmic Solution is not for injection. 

solution within the lt should never be injected subconjunctivally, nor should it be directly 

pH range of tears; introduced into the anterior chamber of the eye. 

avoids blurring : PRECAUTIONS Prolonged use of topical antibiotics may give rise to 
By night: : overgrowth of nonsusceptible organisms, such as fungi. Should this occur, 
Bland, white or if irritation or hypersensitivity to any component of the drug develops, 
petroleum-base discontinue use of the preparation and institute appropriate therapy. 
ointment is — Ophthalmic ointments may retard corneal healing. 
gently emollient ADVERSE REACTIONS Transient irritation has been reported with 


the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of GARAMYCIN 
Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthalmic Solu- 
tion: instill one or two drops into the affected eye every four hours. In. . 
severe infections, dosage may be increased to as much as two drops once 
every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small amount to the 
affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— Sterile, 5 ml. 
plastic dropper bottle, sterile, box of one. 
GARAMYCIN Ophthalmic Ointment — Sterile, !/a ounce tube, box of one. 
Store away from heat. NOVEMBER 1973 
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*Due to sensitive pathogens. 
tThis may occur in future. Resistance to gentamicin has ; : 
been produced (with difficulty) in vitro by repeated exposures. Schering Corporation, Kenilworth, N.J. 07033 Sww-4000 





Our corporate 
philosophy 

is in 
this bottle. 








As an ocular anesthetic, Ophthetic® 
is second to none. And chances are 
your treatment trays have seen plenty 
of the product in the ten years since 
it was introduced. Ophthetic typifies 
our attitude toward Ophthalmology. 
It's called service. 

Even before Ophthetic, we estab- 
lished our corporate philosophy: Meet 
the needs of ophthalmology with spe- 
cialized products and services. We felt 
that only by learning the needs of the 
specialty could we hope to fill them. 

Guided by comments and sugges- 
tions from practicing ophthalmologists, 
we have developed a product line that 
reaches into practically every field of 
ocular therapy. For example, in the 
years since introducing Ophthetic, we 
have provided ophthalmologists with 
two unique steroids in the form of 
FML® (fluorometholone) and HMS® 
(medrysone). Allergan has also made 
significant innovations in sterile pro- 
duction techniques typified by Herplex? 
(idoxuridine) S.O.P.* 

And there will be more product 
innovations. Each filling a special need 
in ophthalmology. Each in the tradition 
of Ophthetic; dedicated to the Allergan 
commitment of "Total Service." 





Ophthetic" °° spares 
(proparacaine HCl) 


indications: Wherever topical anesthesia is de- 
sired in ophthalmic practice: tonometry, cataract 
removal, removal of foreign bodies from the eye, 
suture removal (from the cornea and following 
enucleation — conjunctival dihescence), conjunc- 
tival scraping for diagnostic purposes, gonioscopic 
examination and similar procedures. 

Dosage: For deep anesthesia (as in cataract 
extraction); with a dropper, instill 1 drop every 5 to 
10 minutes for 5-7 doses. In removal of foreign 
bodies; 1 to 2 drops in the eye before operating. 
Removal of sutures; 1 to 2 drops should be instilled 
before removal of the sutures. Tonometry; 1 to 2 
drops just prior to measurement. As OPHTHETIC 
temporarily eliminates the protective "blink" reflex, 
the eye should be covered with a patch following 
application. 

Cautions and Contraindications: Although no 
evidence of incompatibility exists to date, it is sug- 
gested that OPHTHETIC be instilled alone rather 
than together with an antibiotic in treating infec- 
tions of the eye. Routine precautions should be 
observed to maintain sterility. 

Supply: 15 cc. plastic dropper bottles — on 
prescription only. 


AIlERGIN 


Irvine, California 
Pointe Claire, P.Q., Canada 
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THE POST GRADUATE INSTITUTE 
OF THE 


NEW YORK EYE AND EAR 
INFIRMARY 
ANNOUNCES THE 


SEVENTEENTH SERIES OF 
POST GRADUATE COURSES 


FOR SPECIALISTS IN 
OPHTHALMOLOGY 


OCTOBER 14 THROUGH 
NOVEMBER 23, 1974 


* * * 


REFRACTION 
MOTOR ANOMALIES 
CLINICAL PERIMETRY 
OCULAR AND ADNEXAL PATHOLOGY 
OCULAR GENETICS 
NEURO OPHTHALMOLOGY 
THE ORBIT AND OCULAR ADNEXA 
DIAGNOSTIC ULTRASONOGRAPHY 
FLUORESCEIN ANGIOGRAPHY 
INDIRECT OPHTHALMOSCOPY 
CORNEAL CONTACT LENSES 
PLASTIC EYE SURGERY 
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PHARMACOLOGY 
MICROSURGERY IN CATARACT, 
CORNEA AND GLAUCOMA 
GLAUCOMA 
THE PLASTIC CORNEA 
SURGERY OF THE ORBIT 
LACRIMAL SAC SURGERY 
ENUCLEATION AND EVISCERATION 
DIAGNOSIS AND MANAGEMENT 
OF OCULAR TUMORS 
MEDICAL LEGAL PROBLEMS IN 
OPHTHALMOLOGY 
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DECEMBER 2 THROUGH 7, 1974 


REVIEW IN BASIC SUBJECTS IN 
OPHTHALMOLOGY 


* * * * * * * * 


For Catalogue and further information, 
please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 

































CTDY HISTRECS FL ee eee ee eee Bee eee Sa ee 


The eye dropper 
is dead... 


long live 
VST USA 
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ION TO 
ASSURE YOUR TRAVELING 
PATIENTS A BON VOYAGE 


The AMA's new booklet, PHYSICIAN'S GUIDE TO 
MEDICAL ADVICE FOR OVERSEAS TRAVELERS, was 
developed to help practicing physicians render pre- 
ventive medical services to traveling patients. 
It provides a weath of information, such as 
how to protect patients against tropical 
diseases, time zone changes, parasites 
and complications of existing hand- 
icaps. Plus what to advise about 
diets, immunizations, and overseas 
medical care. 


To order your copy (60€ ea.) of this 
new guide, OP-411, write: Order Dept., : 
American Medical Association, 535 N. Dear- 
born St., Chicago, Ill. 60610. e 







THE GUIBOR 
EXPO BUBBLE BANDAGE 


THE GUIBOR 
LACRIMAL DRAIN 


TO a a RE Spi er eS ASE. 0 EM 


*Star-Glo Industries Patent No. 3484337 


INDICATIONS: Primary canaliculi occlusion, 
obstruction following previous radiation ther- 
apy, following removal of the lacrimal sac, 
and congenital absence or obstruction of the 
canaliculi. 


CONSTRUCTION: A semi-rigid tube com- 
posed of a silicone rubber with a specially 
bonded teflon lining* for the absolute maxi- 
mum in drainage or fluid transport. Problems 





OUR CONCEPT IS CLEAR 


INDICATIONS: immediate postsurgical ap- 
plication following 1) cataracts 2) corneal graft- 
ing 3) oculoplastic surgery 4) extraocular muscle 
surgery 5) cosmetic blepheroplasty. The bubble 
provides protection, immediate vision, moist 
chamber, sterility, and disposability. 


such as obstruction, incrustation and the like PLIABLE 
are practically eliminated. CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: Each tube is individually 
packaged and sterile. Adult & Pediatric sizes 


Lacrimal Drain @ $16.00 ea. 


Expo Bubble bandage @ $5.40/doz. 


AVAILABILITY: In boxes of 12 units each 
individually packaged & sterile. U.S. Pat. pend. 


ORDER BLANK 


ADDRESS 


TOTAL 





*make all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 


P. O. BOX 229 


NEW YORK, N.Y. 10033 


The Tri-State Ophthalmological Society will offer a Review Course of Basic and 
Clinical Sciences in Ophthalmology. 


44 hours of lectures and slides 
-Neuro-ophthalmology 
-Retina 
-Optics and refraction 
-Eye manifestations in inherited and systemic disease 
-Physiology 
-Motility 
-Pathology 
-External disease 


Registration limited — 

Cost $300.00, Advance deposit $50.00 

September 23-28, 1974 

Shreveport, Louisiana 

For Further Information write Don Hall, M.D. 
2751 Virginia Avenue 
Shreveport, Louisiana 71103 


DE EYE FOUNDATION OF AMERICA 


THE DEPARTMENT OF OPHTHALMOLOGY 
L.S.U. MEDICAL SCHOOL 
PRESENT A 
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2 OF THE CORNEA Gentler than 
(UN sanuany 17-18, 1975 / a drop faster 


/VISTURA 


DEPARTMENT OF OPTHALMOLOGY ilmic Preparations 
L.S.U. MEDICAL CENTER 
1542 TULANE AVENUE 
NEW ORLEANS, LA. 70112 


ee the 
Advantages... 


Sparta offers post-operative cataract glasses 
featuring integrated construction — lenses and frame 
molded from one piece of shatterproof plastic. 


Extremely light weight and attractive — 
tinted lenses available in diopters from +10 to +13 
with +3 bifocals— small or large frame. 


.. Sowill your 
Cataract Patient 


Write us for complete brochure and prices. 


SPARTA INSTRUMENT CORPORATION 
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FRONTIERS IN 
OPHTHALMOLOGY 


sponsored by 
THE ROCKEFELLER and 
ABBIE PRENTICE EYE INSTITUTE 


of 
ST. LUKE'S HOSPITAL 
MEDICAL CENTER 
PHOENIX, ARIZONA 


February 6, 7, and 8, 1975 


NOW 
every ophthalmic 
patient can be 
a "topical 
— 


Scottsdale Hilton 
Scottsdale, Arizona 


Faculty 


Harold Cross, M.D. 
University of Arizona, Tucson 


Claes Dohlman, M.D. 
Harvard Medical School 
Boston, Massachusetts 


Nicholas G. Douvas, M.D. 
Port Huron, Michigan 


Norman Jaffe, M.D. 
University of Miami, Florida 


Marshall Parks, M.D. 
Washington Medical Center 
Washington, D.C. 


Steven Podos, M.D. 
Washington University, St. Louis 


Registration is $125.00. Enrollment is limited by 
space to 300. Participants will receive 18 elective 
hours credit. 


For information write: 


Louis J. Rosenbaum, M.D., Program Chairman or 
Jim Davis, Director 

Community Relations 

St. Luke's Hospital Medical Center 

525 North 18th Street 

Phoenix, Arizona 85006 
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For the part-time occupational physician... 


An invaluable 
quick reference 
guide to 
occupational 


dermatoses 


The AMA's new guide, 
Occupational Dermatoses 
is an invaluable aid for 
physicians working part- 
time in occupational health 
programs. 

It provides a ready 
reference for specific in- 
formation on the causes, 
diagnosis, prevention, and 
treatment of occupational 
skin diseases. It also 
discusses management of 
prolonged and recurrent 
dermatoses, medico-legal 
aspects, and provides 
extensive references. 

To order your copy 
($1 ea.) of Occupational 
Dermatoses, OP-108, write: 
Order Dept., American 
Medical Association, 535 N. 
Dearborn St., Chicago, 

II]. 60610. 


Priced under $18,000, yet it offers unmatched 
performance and complete flexibility, free 
of obstruction and “trills.”” 
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OPTICS TECHNOLOGY INCORPORATED 





THE AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC & RECONSTRUCTIVE SURGERY 


5th ANNUAL SCIENTIFIC SESSION 


Sunday, October 6, 1974 8:00 A.M. to 4:30 P.M. 
SHERATON-DALLAS HOTEL Dallas, Texas 


Plan to attend this meeting on the first day of the Academy and hear many 
aspects of ophthalmic plastic surgery discussed by such outstanding men as 
Peter Ballen, Henry Baylis, Crowell Beard, Walter Berman, Martin Bodian, Alston 
Callahan, Richard Dortzbach, Joseph Flanagan, Simon Fredricks, Robert 
Jampel, Lester Jones, Charles lliff, Charles Leone, Allen Putterman, Byron 
Smith, Richard Tenzel, Robert Wilkins, and others. 


The registration fee before September 15th is $60. Registration after that date 
will be $75. . Enrollment limited to 500. 
Write: Bartley R. Frueh, M.D. 
909 University Avenue 
Columbia, Missouri 65201 





PRESBYTERIAN HOSPITAL 
OF 
PACIFIC MEDICAL CENTER 


STRABISMUS 


October 31, November 1, 1974 
The Fairmont Hotel 
San Francisco 
This conference for the practicing ophthalmologist will 
emphasize new physiological information, clinical tests 
and surgical approaches. A few short lectures will be given, 
but most of the information will be developed in round 
table format and will emphasize clinical problems and their . 
The first 


solutions. 
THE FACULTY INCLUDES: ophthalmic 
Arthur Jampolsky, M.D., Chairman i 
Henry Metz, M.D. delivery system 


Alan B. Scott, M.D. as accurate 
Bruce E. Spivey, M.D. 
Richard ase 5. as den are. 


John Flynn, M.D., Miami, Florida, Guest Speaker 
REGISTRATION: 


Tuition: $125.00 (Residents & Fellows: $62.50) Topical Ophthalmic Prec fuic is 


For Information please write to: Continuing Education, 
Pacific Medical Center, P. O. Box 7999, San Francisco, 
California 94120. 





edge and periphery polishing process, we are able to 
introduce our newest lens, the ADW™. Maximum 
flexibility and minimum thickness. Flat, highly pol- 
ished peripheral curves. And thin, rounded edges for 
maximum venting and minimal lid or corneal inter- 
ference. 

This is an advanced lens. With unique character- 
istics. A product of years of continuous research and 
our new Hy-Gloss polishing technique. This auto- 
mated process, which we now use on all our lenses, 
gives us the edge in production capability, while 
maintaining a uniformly high standard of quality. 

To the patient, the ADW can mean all-day-wear 
the first day. To the practitioner, this means immedi- 
ate data, vital for determining proper fit and measur- 
ing visual acuity. 

A special program of computerized parameters 
has also been developed to utilize the unique physi- 
cal characteristics of the ADW lens. As with our other 
computerized programs, it may be used as a con- 
sultant or as a reference in lens design. 

Consult with us toll-free at (800) 854-2790. In Cali- 
fornia, at (800) 542-6000. Our research gives you the 
edge in prescribing contact lenses. 


got the edge on small, thin lenses. 


. CONTINUOUS CURVE CONTACT LENSES, INC. 





oth Annual Course of the 
Edward S. Harkness Eye 
Institute 
College of Physicians 
and Surgeons 
Columbia University 
New York, New York 
November 14-15, 1974 


The program will include detailed 
discussion of complications of ocular 
Surgery: complications of preoperative 
medications; management of post- 
operative infections; complications in 
the surgery of strabismus, the retina, 
glaucoma, the cornea, cataract, and in 
plastic, lacrimal and orbital procedures: 
and medicolegal problems in ocular 
Surgery. Particular attention is given to 
latest techniques. Registration fee 
$165. 


For further information and application 

form, please write to: 

Jose M. Ferrer, M.D., Associate Dean 
College of Physicians and Surgeons 
Columbia University 
630 West 168 Street 
New York, New York 10032 


The eye dropper 
may soon be 
as necessary as 
the leech. 


El 
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Catastrophic 
insurance: 


pipe dream 
or panacea? 


In the August issue of 
PRISM, the United Auto 
Workers’ Melvin A. 
Glasser squares off with 
actuarial expert Robert 
J. Myers to bring you 
two opposing views of 
this much-discussed 
health issue. 


Don’t miss the 
ANGS issue 
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Pur quality to work for YOU... 
at a friendly “Reliance cost 


For years we’ve been studying your needs 
and wants. We’re proud to offer you the re- 
sults... ata price that will please you. 

For instance — the handsome Model 880 
Full-Power Chair/Table features easy patient 
positioning by means of a motor hydraulic 
base and electrically operated top. The Model! 
7700 Instrument Stand’s many features take 
the work out of refracting and examination. 
Also, the unique and comfortable Model 348 


Pneumatic Stool helps make your day less 
tiring. Why not let these three items (backed 
by our 75 years experience) work for you? 

Consult your dealer or write for illustrated 
catalog. F. & F. Koenigkramer, 96 Caldwell 
Drive, Cincinnati, Ohio 45216 Dept. AO-8. 

In times of shortage such as these, prudent 
buyers anticipate their needs as far in ad- 
vance as possible. 


©1974 Dentsply International Inc. 


All Rights Reserved 





THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
presents the 
FOURTH ANNUAL BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
JANUARY 6 THROUGH MARCH 1, 1975 


The course consists of lectures and demonstrations by an experienced proven faculty of ophthalmologists and 
basic scientists from many institutions. It is directed toward the requirements of residents and prospective 
residents in ophthalmology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 
Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: Richard S. Ruiz, M.D., Director of 
the Program in Ophthalmology, 1121 Hermann Professional Building, Houston, Texas 77025. 








Fellowships Now. A topical 
for one year in delivery system 
Phaco-Emulsification that thinks 
Cataract Surgery for patients. 
Available Ml 
Interested parties cg = 
please contact: y» S 


Mrs. Terri Rose, R.N., c/o 
Donald L. Praeger, M.D., F.A.C.S. 


Harold A. Schneider, M.D. JA 
9 Fulton Avenue 
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Poughkeepsie, New York 12603 is coming 


914 - 454-2510 





THE GUIBOR 
CANALICULUS INTUBATION 


THE GUIBOR 
EXPO BANDAGE 





OUR CONCEPT IS CLEAR 


INDICATIONS: exposure keratopathy, corne- 
al exposure, lid scarring with exposure 
keratopathy, ptosis surgery, dry eye (keratitis 
sicca). Useful in those conditions where 
corneal exposure occurs and a moist chamber 
is desirable. Vision is not hindered or 
occluded. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each 
individually packaged & sterile. 


Expo Bandage € $3.00/dozen 


INDICATIONS: Traumatic reconstruction of 
lacerated canaliculus and those cases involving 
dacrocystorhynostomy with obstruction of 
the common canaliculus and in children with 
lacrimal obstruction. 


CONSTRUCTION: Two specially arched 
stainless steel probes bonded to an inter- 
mediary length of silicone tubing. 


AVAILABILITY: Each intubation set is indi- 
vidually packaged and sterile. Adult and 


Pediatric sizes. U.S. Pat. pend. 


—————————————————————————————————ÉÉÓÉÓÉÁÉÉ—, 
-—————— —É—É—————————————————————————————————————————————————————————————7 


ORDER BLANK 


Canaliculus Intubation Set (Adult or Pediatric) @ $6.25 ea. 


TOTAL 


| (c MERPUBERCTCRMEUNGEES ea io 





*make all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 
P.O. BOX 229 NEW YORK, N.Y. 10033 
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BASCOM PALMER EYE INSTITUTE 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF MIAMI 
SCHOOL OF MEDICINE 


NEURO-OPHTHALMOLOGY COURSE 
JANUARY 6 - 9, 1975 


DORAL BEACH HOTEL, MIAMI BEACH, 
FLORIDA 


Due to popular request, two courses will be offered 
this year. The BASIC course in Clinical Neuro- 
Ophthalmology will be January 6 - 7 and will 

_| include the neuro-ophthalmological examination, 
_| pupil, optic nerve, visual fields, cerebral disease, 

.| Ill, IV, VI diseases, nystagmus, and the orbit. There 

. | will be an ADVANCED course January 8 - 9 and 
this will emphasize diseases of the ocular muscles 
and unusual forms of oculocerebrovascular 

| disease. This faculty includes: 


Dr. Douglas Anderson 
Dr. Robert Daroff 

Dr. R. M. Peardon Donaghy 
Dr. J. Donald M. Gass 
Dr. Joel Glaser 

Dr. Simmons Lessell 
Dr. John A. McCrary 

Dr. Edward W. D. Norton 
Dr. O. M. Reinmuth 

Dr. Norman Schatz 

Dr. J. Lawton Smith 

Dr. John O. Susac 


Registration fee is $125 for practitioners and a 
special rate of $50 for residents for each course, 
or $250 for practitioners. $100 for residents for 

_| both courses upon application from their 

.| Department Head. Interesting patients and clinical 
material will be presented for discussion at both 
courses. Check (U.S. dollars only) should be made 
payable to "Neuro-Ophthalmology Course" and 
mailed to Bascom Palmer Eye Institute, P.O. Box 
920875, Biscayne Annex, Miami, Florida 33152. 
Special reduced rates have been arranged with 
the Doral Beach Hotel, 4833 Collins Avenue, 
Miami Beach, Florida 33140. The program is 
accredited by the Council on Medical Education of 
the American Medical Association and is 
acceptable for 24 hours credit towards the 
Physicians Recognition Award, as well as 24 
mandatory hours by the FloridaMedical 
Association. 
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We wouldn't 
C243 ask patients 
to bend over 
backwards 
for us. 





895-AG 


For 

the 
physician 
who 
orders 


blood: 


The General Principles of Blood Transfusion 
is the guide for physicians who must order 
blood and blood components for their patients. 


Published by the American Medical Asso- 
ciation, this 1973 Edition is completely 
revised and updated, bringing the practi- 
tioner the best of informed opinion and 
experience in the field. 


To order your copy ($2 ea.) of the guide, 
OP-267, write: Order Department, American 
Medical Association, 535 N. Dearborn St., 
Chicago, Ill. 60610. 








something 
ucan lean on... 


The Chan WRISTREST 


is a revolutionary addition to 
ophthalmic surgery. 





No longer must the surgeon or his assistant a 
be forced to depend on his own arm-shoulder 
muscle tension or a portion of the patient's anatomy 
during delicate surgery. 


The WRISTREST, precision manufactured by Diversa- 
tronics, Inc., adjusts quickly to any height or position. 
It removes or swing-tilts instantly away. Adaptable to 
all operating tables or stretchers, the stabilizing base 
is firmly anchored under the O.R. mattress by the pa- 
tient's own weight. Portable—sturdy and autoclavable 
— it is as essential to microsurgery as to general oph- 
thalmic use. 


The surgical drape forms a natural valley between the 
WRISTREST and the patient's head preventing instru- 
ments from falling to the floor. 


Each Chan WRISTREST comes with an autoclavable, 
polyether foam Diversatronics Surgical Headrest... 
steady, adjustable and comfortable. Experience rock- 
solid arm support which frees every manipulative 
nerve and muscle for surgical procedures. 


Call or write today: Mr. David Keeler, Broomall, Pa. or 
Mr. Wally Parama, West Coast. 





PRICE $298 


d KE EF LE 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
N 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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17th Annual Meeling 
American Society of Ocularists 


auc’ “ANOPHTHALMIC COSMESIS" 


Saturday Before A.A.O.O. ROYAL COACH MOTOR HOTEL 
October 5, 1974 3800 West Northwest Hwy. 
Registration 8:00—9:00 A.M. Dallas, Texas 


9:00—How does the ocularist & ophthalmologist elevate or lower anophthalmic lid levels? 
Lee Allen / Richard Tenzel, M.D. / Ray Rarey / Robert Dryden, M.D. 
9:40—How does the ocularist & ophthalmologist influence anophthalmic ectropion & entropion? 
David Bulgarelli / Merrill Reeh, M.D. 
10:15—How does the ocularist & ophthalmologist correct anophthalmic enophthalmos? 
Walter Spohn / Paul Gavaris, M.D. 
10:50—How does the ocularist & ophthalmologist handle the exenterated orbit? 
Fred Lewis / Dan Silva, M.D. 
11:10—How does the ocularist & ophthalmologist influence microrbit & microphthalmos? 
Vernon Lamb / Robert Small, M.D. 
11:30—How does the ocularist & ophthalmologist handle anophthalmic orbital neurofibromatosis? 
Robert Thomas / David Soll, M.D. 
11:50—How does the ocularist & ophthalmologist handle anophthalmic facial-lid trauma? 
Henry Gougelmann/ Allison Berlin, M.D. 
12:10—How does the ocularist & ophthalmologist influence the anophthalmic ageing process? 
Marsha Guibor / Pierre Guibor, M.D. 
12:30—2:00—Luncheon & Discussion 
2:00—4:00—-A.S.O. Lectureship, Free Papers, Films, Exhibits, Roundtables 


ADVANCE REGISTRATION 


PIERRE GUIBOR, M.D. & HENRY GOUGELMANN 
32 East 64th Street, New York, N. Y. 10021 





PEDIATRIC OPHTHALMOLOGY 


THE WILMER INSTITUTE DECEMBER 12-13, 1974 
(series of postgraduate courses) 
TOPICS 
Strabismus Retinal diseases 
Tumors Genetics 
and others 
SPEAKERS : TAE 
lumbia-P teri 
Dr. Robert M. Ellsworth der NCC RUE 
s ; ins H ital, 
Dr. Victor A. McKusick nns unn Opp he 
| f Medicine, 
Dr. Gunter von Noorden Pay ar or lade ee 
, Armed Forces Institute of 
Dr. Lorenz E. Zimmerman Pathology, Washington, D.C. 


and the Wilmer Staff 
For information and applications: 


PEDIATRIC OPHTHALMOLOGY COURSE 

The Wilmer Institute, Room 111 REGISTRATION FEE: $130. 
The Johns Hopkins Hospital 

601 North Broadway 

Baltimore, Maryland 21205 


The Foundation For Ophthalmic Education 


Under the Auspices of the 


Southern California Lions Eye Institute 


Presents 


THE FIRST INTERNATIONAL CONGRESS ON 
PHACO EMULSIFICATION AND CATARACT 


METHODOLOGY 
January 31, February 1, 1975 


Beverly Hilton Hotel Beverly Hills, California 


Faculty For The Congress 
Charles D. Kelman, M.D. 


Mr. Eric Arnott, M.D. Richard P. Kratz, M.D. 
Ronald W. Barnet, M.D. James H. Little, M.D. 
Miles A. Galin, M.D. Donald L. Praeger, M.D. 
Harvey L. Gutman, M.D. Koichi Shimizu, M.D. 
Francis G. Hurite, M.D. Robert M. Sinskey, M.D. 
Irvin M. Kalb, M.D. Richard C. Troutman, M.D. 


Other Internationally Renowned Ophthalmic Surgeons 


PROGRAM TOPICS: 
Techniques of Phaco Emulsification 
Patient Selection and Indications 
Management of Unique Complications 
Anesthesia and Selection of Medications 
Intraocular Lenses in Phaco Emulsification 


Registration Fee Before 10/15/74 
Practicing Ophthalmologists $200 
Residents with Letter from 100 


Department Head 


Enrollment is limited and advance registration is required. 


Address all communications to: 


Foundation for Ophthalmic Education 
2222 Santa Monica Blvd. 
Santa Monica, California 90404 


After 10/15 


$225 
125 


CHARLES C THOMAS + PUBLISHER 


TOXICOLOGY OF THE EYE: Drugs, Chemicals, Plants, Venoms (2nd Ed.) by W. Morton Grant, Harvard Univ., Boston. Thi 
book provides ready answers to questions concerning toxic effects on the eyes; it summarizes what is known and tells where 
to look for more information. Some of the questions answered include: A chemical has been splashed or sprayed in an eye - 
Does it have special dangers? What is likely to happen? What should be done? When a patient under medical treatment ha: 
developed eye symptoms or a disturbance of vision — Could this be due to one of the drugs being used? What should b 
done? If a person who takes no medicines has developed evidences of poisoning with eye symptoms or disturbance of visior 
— Is it likely that this is due to a chemical, a plant substance or a venom to which he has been exposed? What substances car 
produce these particular eye disturbances? When a physician wishes to administer a particular medication that is believed tc 
have some potential adverse effect on the eye — What is known about this? What should be watched for? Is it safe to give the 
medication to this particular patient, if he already has an eye disease, such as glaucoma? Other questions are — What are the 
eye hazards in working with a particular chemical? What is known of the biochemical mechanism underlying toxic effects or 





the eyes? 74, 1,216 pp. (6 1/8 x 9 1/4), 2 tables, $47.50 





CHORIORETINAL HEREDODEGENERATIONS: An Up- 
dated Report of La Societe Francaise d'Ophthalmologie by 
A. Franceschetti, Late Professor, Univ. of Geneva, Switzer- 
land; J. Francois, Univ. of Ghent, Belgium; and J. Babel, 
Univ. of Geneva, Switzerland. (6 Collaborators) Translated 
by Excerpta Medica Foundation. This monograph, presented 
as a report to the French Society of Ophthalmology in 1963, 
is a work of reference for both researchers and practitioners. 
The French edition is long out-of-print, but the English 
translation has enabled the authors to update the book and 
include recent publications. This book is intended to present 
all aspects of hereditary diseases of the choroid and retina — 
anatomy (retina, choroid and vitreous); technics of investi- 
gation (psychophysical tests and electrophysiology); de- 
scriptions of the various forms of chorioretinal degenera- 
tions; discussions of the vitreo-retinal degenerations; associ- 
ated syndromes (sphyngo-lipidoses, neuro-ophthalmological 
syndromes, etc.); functional anomalies (hemeralopia, achro- 
matopsia, dyschromatopsia); differential diagnosis (pseudo- 
pigmentary retinopathy); considerations of pathogenesis; 
discussion of the proposed treatments; tapeto-retinal 
degenerations in animals; and experimental chorioretinal 
degenerations. '74, about 1,300 pp. ( 7 x 10), 1,292 il. (139 in 
full color), 65 tables 


INTRAOCULAR LIGHT SCATTERING: Theory and Clini- 
cal Application by David Miller, Harvard Univ., Cambridge, 
and George Benedek, Massachusetts Institute of Technology, 
Cambridge. Written by an ophthalmologist and a physicist 
who recognize the need for a definitive text interpreting 
optimal symptoms of eye disease in terms of interaction of 
light and microstructural changes in the cornea, lens, vitreous 
and retina. With this text, the clinician and researcher can 
better understand the neurophysical basis for glare sensi- 
tivity. Eye diseases producing excessive scattered light and 
glare sensitivity are outlined; the physical basis for trans- 
parency or opacity of the ocular tissues is explained; the 
features and origin of haloes of acute glaucoma, early cataract 
and corneal epithelial edema are discussed; the neurophysical 
basis for glare sensitivity in terms of the noise associated with 
Statistical fluctuations in the retinal photocurrent and 
relating this noise to pathological light-scattering mechanisms 
in the optic media is covered; suggested means of alleviating 
glare sensitivity are given; and an explanation of how 
holography can be used to permit an opaque cataractous lens 
to form clear images is given. 75, 132 pp., 52 il., 5 tables, 
$8.75 


NEUROLOGY OF THE VISUAL SYSTEM (Sth Ptg.) by 
David G. Cogan. Clinical signs and symptoms are discussec 
by Dr. Cogan, a well-known ophthalmologist with ovei 
twenty-five years of observation and special interest ir 
neuro-ophthalmology cases. * . . . The book will be valuable 
to the beginner who wants a brief and lucid review of : 
complex and confusing subject, and to the advancec 
student who desires perspective and to share the experience 
of a great clinician and teacher .. . it will be a standard ir 
its field and should be part of every ophthalmologist’s and 
neurologist's library." — Archives of Ophthalmology ’73, 
432 pp., 180 iL, (3 in full color), $14.50 


CORNEAL PRESERVATION: Clinical and Laboratory 
Evaluation of Current Methods. Edited by Joseph A 
Capella, Lions of District 22-C Eye Bank and Research 
Foundation, Inc., Washington, D.C., and Henry F. Edel 
hauser and Diane L. Van Horn, both of the Medical College 
of Wisconsin, Milwaukee. (33 Contributors) This volume 
consists of the published proceedings of a symposium that 
brought together ophthalmic surgeons, eye bank personnel 
and clinical and basic scientists to discuss current research 
in corneal and scleral preservation. Areas discussed include: 
methods of evaluating donor corneas; methods of short. 
term and long-term corneal preservation; clinical results 
with cryopreserved corneas; ultrastructural and functional 
changes in stored and cryopreserved corneas; current eye 
bank procedures; and current research and future applica: 
tions. 73, 332 pp., 208 il., 49 tables, $22.50 


FINANCIAL ADVICE FOR PHYSICIANS by John N. 
Sheagren. Foreword by Norman F. Dacey. The author 
describes here each stage in the chronologic development of 
the physician and outlines each unique financial problem 
encountered along the way. The medical student and house 
officer will particularly benefit from descriptions of life 
insurance, the best type to purchase, other types of 
insurance coverages and how they represent the reserve for 
contingency; investments — which are best and how to get 
started; the basic principles of estate planning and a sketch 
of a reasonable life-long plan for the average physician. The 
established physician will find much value in discussions of: 
investment media and investing techniques; wills, trusts and 
the problem of probate; taxes — death, gift and income — 
with comments on the Keogh Act and the professional 
corporation. 72, 132 pp., 1 table, $7.75 


Orders with remittance sent, on approval, postpaid 
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Now from Alcon: — ^. 
_apre-mixed, sterile, ready -use 
miotic for intraocular surgery , 
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_ Wntraocular carbachol 001%) 











Until now, most agents available for — E facilitates postplacement of sutures. 
postsurgical miosis have presented | Miostat is stable in solution and 





serious disadvantages—such as short duration requires no mixing or sterilizing prior to use. 
of action and instability in solution. In more ways than one, Miostat makes sense... 
Now you have Miostat. It produces intense e Long action 
miosis of long duration'?—with maximum pupillary ^ e Stable in solution 
constriction occurring within five minutes. In e No pre-mixing or sterilizing 
round-pupil cataract surgery, this helps protect the and IR Nn de e at RIO, pU. 
vitreous face, prevents iris incarceration and 2. McDonald, Thomas O. et al: Ann: Ophthal.: 1:232, 1969. 


Description: A sterile solution containing: Active: Carbachol 0.0196 ; Inactive: Citric Acid Monohydrate 0.10%, Sodium Chloride 0.82%, 
Á Dried Sodium Phosphate (to adjust pH) ; Water for Injection USP. 
Action: Carbachol is a potent parasympathomimetic agent with miotic activity. Indications: Intraocular use for pupillary miosis during 
surgery. Contraindications: Known hypersensitivity to the product or any of its components. W arnings: For single-dose intraocular use 
only. Discard unused portion. Precautions: Intraocular Carbachol 0.01% should be used with caution in patients with acute cardiac failure, 
bronchial asthma, peptic ulcer, hyperthyroidism, G.I. spasm, urinary tract obstruction and Parkinson's disease. Adverse Reactions: Side 
effects such as difficulty i in visual accommodation, flushing, sweating, epigastric distress, abdominal cramps, tightness in urinary bladder, 
and headache have been reported after systemic or topical use of carbachol. These symptoms were not reported following intraocular 
use of carbachol 0.0146 in pre-marketing studies. Dosage and Administration: After opening and tilting the outer container, the inner 
sterile vial is dropped onto a sterile tray and is ready for use. Withdraw the contents into a dry sterile syringe, and replace the needle with 
an atraumatic cannula prior to intraocular irrigation. One-half milliliter should be gently instilled into the anterior chamber for the 
production of satisfactory miosis. It may be instilled before or after securing sutures. Miosis is usually maximal within two to five minutes 
after application. How Supplied: In 1.5 ml sterile glass vials within an outer container. Packaged six vials to a a box. Caution: Federal 
law pfohibits dispensing without prescription. 


Surgical Products Division, Alcon Laboratories, Inc. À Dedicated to advances in ophthalmic surgery 


ADVANCES IN RETINAL DISEASES 


A symposium to honor Professor Alex E. Krill, M.D. 


Sponsored by the Department of Ophthalmology 
of the University of Chicago and the Krill Memorial Fund 
To be held January 24 and 25, 1975 


at the Palmer House in Chicago, Illinois 


For more information write: Ronald Schachar, M.D. 
950 E. 59th Street 
Chicago, Illinois 60637 





Self-correcting needle 
finds position, depth 


A. No Help 
Needed 


EN | 97 
PERMA TWEEZ' EL 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 


e 
[] Invoice after 30 days Visit us in booth 240 at TM 
[] Check enclosed coming AAOO meeting. JV - | UI 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO.. DEPT Topical Ophthalmic Preparations 


5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 is coming 


DR. 








895-4H 
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TINTOMA 
Masterpiece Lenses. 


Introducing the newest color for'single vision 62mm 
and 65mm AO MASTERPIECE lenses! TINTOMATIC Brown-— 
our name for photochromic brown! | 

Better indoor light transmission. Greater eye COMMON, STAYS a 
lighter on cloudy days. 7 

European-inspired, the renown of brown (shown 
here in the new Overture frame) makes fashion news 
everywhere. 

Get the whole story on our complete lineof American 
TINTOMATIC lenses from your AO Representative Optical 


. Z or Distributor. 
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Lolyse 


alpha chymotrypsin 





first for effectiveness first for flexibility first for safety 
ZOLYSE (alpha chymotryp- ZOLYSE provides a large Only ZOLYSE furnishes BSS® 

sin) is the accepted enzyme for 10 cc vial of diluent—five times (balanced salt solution) diluent 
zonulysis in cataract surgery. It the size of conventional 2 cc which contains the seven prin- 
gives you proven effectiveness, units—which lets you mix to the cipal ions of aqueous fluid. The 
reducing the risk of capsule rup- precise enzyme concentration BSS diluent with ZOLYSE pro- 
ture, vitreous loss and traumatic needed. vides for greater compatibility 
iridocyclitis. with sensitive ocular tissue and 







reduces the likelihood of cyto- 
E toxicity. In this way, ZOLYSE 
™ helps minimize certain prob- 


® d f j & DU 4 
Q Se "a wo — lems associated with alpha 
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(alpha 


DESCRIPTION: A lyophilized form of crystalline alpha chymotrypsin. After reconstitution with sterile BSS®, the enzyme contains: Active: 
Alpha Chymotrypsin 750 units. Inactive: Sodium Chloride 0.4996, Sodium Acetate 0.3996, Sodium Citrate 0.1796, Potassium Chloride 
0.07596, Calcium Chloride 0.04896, Magnesium Chloride 0.0396, Purified Water. 

CONTRAINDICATIONS: High vitreous pressure, a gaping incisional wound, and congenital cataracts. 

WARNINGS: Do not use if cloudy or if it contains a precipitate. Do not autoclave—excessive heat, alcohol, and any other chemical used 
for sterilization will inactivate the enzyme. After use discard any unused portion. 
PRECAUTIONS: Use is not advised in patients under 20 years old. ^ 





SOAN = chymotrypsin. 

LYSE Pee Remember, ZOLYSE can 
(APRA CHYMOTRYPSIN ` à ' . 
ORISeSR. make a real difference in the 


E - ZO 
chy motr ypsin) A ur overall facility of your à 


ai cataract procedures. 








ADVERSE REACTIONS: Transient increases in intraocular pressure, moderate 


Surgical Products Division, Alcon A Inc. * 
uveitis, corneal edema, and striation have been known to occur. 


Dedicated to advances in ophthalmic surgery 


In the treatment of 
Herpes Simplex Keratitis 
t 
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'Stoxil' Solution 
(0.1%) is more convenient 
for daytime use. 
Recommended dosage is 
one drop in each infected 
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eye every hour (and every 2 
hours at night). 











Before prescribing, see complete prescribing 
information in SK&F literature or PDR. The 
following is a brief summary. 

Indications: Only in the treatment of herpes 
simplex keratitis. 

Description: ‘Stoxil Ophthalmic Solution con- 
tains idoxuridine (5-iodo-2"-deoxyuridine) 0.1% 
(1 mg./ml.) in distilled water; sterile when 


packaged. Preserved with thimerosal, 1:50,000. 


'Stoxil' Ophthalmic Ointment contains idoxuri- 
dine 0.5% (5 mg./gram) in a petrolatum base. 
(White petrolatum and liquid petrolatum are 
inactive ingredients.) 

Contraindications: Contraindicated in patients 
with known or suspected hypersensitivity to 
any of its components. 


Warning: Usage in Pregnancy —ldoxuridine 







or in women of childbearing potential. 
ugh teratogenic effects were reported in 


STORE 


idoxuridin 
offers the conve: 
of two dosage for 





one study with rabbits when idoxuridine was 
instilled into the eye, these effects were not 
observed in a subsequent, more detailed study, 
even at doses substantially higher than those in 
the preceding study. 

Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response 
in epithelial infections after 7 or 8 days of treat- 
ment, other forms of therapy should be 
considered. 

The recommended frequency and duration of 
administration should not be exceeded. 
'Stoxil' is not effective in corneal inflammations 
in which the virus is not present. 
Corticosteroids are usually contraindicated in 
herpes simplex keratitis. 

Boric acid should not be used during the 
course of therapy. 

‘Stoxil’ Ophthalmic Solution should not be 
mixed with other medications. 





NIGHT. ‘Stoxil’ Ointment 
(0.5%) is convenient for h.s. 
application, since one 

dose is sufficient for the 
entire night. (If desired for 
daytime use, the 
remaining 4 applications 
should be made q4h.) 















: Occasionally, irritation, 
mation, edema of the eye 
rgic reactions have been 
a has occurred. Occa- 
ding, stippling and small 


or lids and, 
reported. Phe 
sionally, corneal 
punctate defects 
been observed. Thé 
manifestation of the 
How Supplied: O.1 phthalmic Solution 
(1 mg./ml.), in 15 mi. Bottles with dropper; 
0.596 Ophthalmic Ointment (5 mg./gram) in 
4 gram tubes. 

Stability: The Solution should be stored in 
refrigerator until dispensed. 'Stoxil' Ophthalmic 
Ointment does not require refrigeration. 


Smith Kline & French Laboratories 
Division of SmithKline Corporation 
Philadelphia, Pa. 19101 
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Because her career can't tolerate 
blurred vision from her drops 


DIAMOX tabiets 


AcetazZolamide :25mo.and250mo 
instead of topicals 
during working hours 


When drop-induced blurred vision —or spasm of accommodation and dimming — 
create problems for the glaucoma patient whose work or activities demand visual 
acuity, scheduling the therapeutic regimen between DIAMOX and drops may help. 


Importantly, DIAMOX: 

e Does not interfere with the activity of the miotics or other topicals 

e May provide a complementary effect with miotics by reducing secretion 
of aqueous humor 

e Quarter-scored tablets provide flexible dosage and easier titration 


DIAMOX sequeis 


Acetazolamlgde 32:235... case 
the most convenient regimen 


In SEQUELS form, the effects of DIAMOX are prolonged up to 18-24 hours, thus al- 
lowingtheconvenienceof b.i.d. dosage. In addition, theslow release of small amounts 
of acetazolamide helps even out peaks of pressure. 











*Indicated in chronic simple (open-angle) glaucoma and secondary glaucorna. 


Indications: Tablets and Parenteral only: For adjunctive treatment of: edema due to congestive heart failure; drug- 
induced edema: centrencephalic epilepsies (petit mal, unlocalized seizures). A// forms: Chronic simple (open 
angle) glaucoma, secondary glaucoma, and preoperatively in acute angle closure glaucoma where delay of sur- 
gery is desired in order to lower intraocular pressure. 

Contraindications: When sodium and/or potassium serum levels are depressed, in rnarked kidney and liver 
disease or dysfunction, suprarenal gland failure and hyperchloremic acidosis. Long-term use in chronic non- 
congestive angle closure glaucoma. 

Warning: Although teratogenic and embryocidal effects demonstrated in mice at more than ten times the equiv- 
alent therapeutic doses have not been evidenced in humans, do not use DIAMOX in pregnancy, especially during 
the first trimester, unless expected benefits outweigh these potential adverse effects. 

Precautions: Increasing the dose may increase drowsiness and paresthesia and decrease diuresis. Adverse re- 
actions common to all sulfonamide derivatives may occur: fever, rash, crystalluria, renal calculus, bone marrow 
depression, thrombocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Early 
detection is advised and if such occur, discontinue drug and institute appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) paresthesias, particularly a “tingling” feeling in the extremi- 
ties: some loss of appetite, polyuria, drowsiness, confusion. Long-term therapy: An acidotic state may supervene 


usually corrected by bicarbonate. Transient myopia. Other: (occasional) urticaria, melena, hematuria, glycosuria, 
i x hepatic insufficiency, flaccid paralysis, convulsions. 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 
Cae SS ee unl Bagor m dud «es ; 1 863-4R 
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pil 
rom Keeler 


Innovation from Keeler—the new 
headrest pillow. This polyether 
pillow is the answer to secure and: 
comfortable support of the head in 
all ophthalmic procedures. 1. Children's 

The head control pillow is support 
designed to accommodate both » 
adults and children. Even the 
barrel-chested patient can be 
put in the proper position by 
the addition of an extra 
support cushion provided. 

The firmest control can 
be provided by the 
removal of the insert forms 
within the pillow. 

Inexpensive and 
autoclavable, the P 
Keeler Headrest pillow 3. Additional 
by Diversatronics, Inc. support cushion 
is fast becoming standard for barrel-chested patient. 


equipment. $ 6 00 (For extra firm control, 
* 


remove all inserts.) 
This pillow is standard equipment with the new Chan Wristrest. 


pue rnm 


56 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-43 





f 





2. Adult Fixation 
(insert 1 removed) 











31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Please send me 


______. KOP 85 Headrests at $6. Total 
Add $1.50 for postage and handling. 


Calif. orders include 6% sales tax, Pa. orders 6%. i 


Enclosed is my check for. .. Bill me 








Name 





Address 
City 





Zip 
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VASOCIDIN 


Prednisolone Sodium Phosphate 0.25%/ 
Phenylephrine HCI 0.125%/Sulfacetamide Solution 10.0: 


Ophthalmic Solution i 


for treatment of nonpurulent blepharitis and conjuncfviti 


Description: A sterile ophthalmic solution having the 
following composition: : 


fPrednisolone Sodium Phosphate ...................... 0.25% 
(equivalent to Prednisolone 0.2%) 
Phenylephrine HCl ........ Just- ac ete Bs fiM. «0.125% 
Sulfacetamide Sodium ........ Sere eran a ee aN. 7 
Methylparaben ................... M estado socer ine 0.02% 
t'opylpargbah. 5... nu ce te ee Meme 0.005% 


thiosulfate, polysorbate 80 and polyoxyethylene poly- 
oxypropylene compound. 

TLicensed under patent #3,134,718. 

Action: Combines the anti-inflammatory effect of a 
steroid, the decongestant effect of phenylephrine hy- 
drochloride and the antibacterial effect of sulfacetamide 
sodium. The latter is a particularly effective bacterio- 
Static agent against the gram-positive pyogenic cocci, 
E. coli, N. gonorrhoeae, Koch-Weeks bacillus and other 
bacteria susceptible to sulfacetamide. 





* Indications: Ophthalmic: 
Based on a review of a related combination of | 
iege Dr e National ACOUSTIC n dien Cea. 
National Hesearch Council and/or other informa- 
tion, FDA has classified the indication as follows: 
"Possibly'' effective: 
For the treatment of nonpurulent blepharitis and 
blepharoconjunctivitis (seborrheal, staphylococcal, 
allergic) and nonpurulent conjunctivitis (allergic 
and bacterial). 
Final classification of the less-than-effective in- 
dication requires further investigation. 











Contraindications:. Contraindicated in herpes simplex; 
ocular tuberculosis, vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva; fungal 
diseases of the eye and most dendritic ulcers. Purulent 
conjunctivitis and purulent blepharitis are contraindi- 
cations for topical steroids. Should not be used by 
patients with narrow angle glaucoma, or those sensi- 
tive to sulfonamides. Discontinue use in otherwise 
sensitive patients. Warnings: Employment of steroid 
medication in the treatment of stromal herpes simplex 
keratitis requires great caution; frequent slit-lamp 
microscopy is mandatory. Prolonged use may result in 
glaucoma, damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcapsular cat- 
aract formation, or may aid in the establishment of 
secondary ocular infections from pathogens liberated 
from ocular tissues. In those diseases causing thinning 
of the cornea or sclera, perforation has been known to 
occur with the use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity 
enhanced by presence of steroid medication. Topical 
steroids are not effective in mustard gas keratitis and 
Sjogren's keratoconjunctivitis. Safety of intensive or 
protracted use of topical steroids during pregnancy 
has not been substantiated. If irritation persists or de- 
velops, patient should be advised to discontinue use 
and consult prescribing physician. Precautions: As 
fungal infections of the cornea are particularly prone 
to develop coincidentally with long-term local steroid 
applications, fungus invasion must be suspected in any 
persistent corneal ulceration where a steroid has been 
used or is in use. Intraocular pressure should be 
checked frequently. This product is sterile when pack- 
aged. To prevent contaminating the dropper tip and 
solution, care should be taken not to touch the eyelids 
or surrounding area with the dropper tip of the bottle. 
Keep bottle tightly closed when not in use. Store in 
cool place. Protect from light. Solutions containing, 
phenylephrine hydrochloride may darken on prolonged 
standing and exposure to heat and/or light. The dark- 
ened solution should not be used. Adverse Reactions: 
Glaucoma with optic nerve damage, visual acuity and 
field defects, posterior subcapsular cataract formation, 
secondary ocular infections from pathogens liberated 
from ocular tissues, perforation of the globe. Dosage: 
Initially, 1 or 2 drops placed in conjunctival sac every 
hour during day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 drops, 2 to 4 
times daily. 

How Supplied: 5 and 15 ml. dropper tip plastic squeeze 
bottles. 





Together _ 
in one patient: 


2. Infection 
3. Hyperemia 






















SMP Division 


Cooper Laboratories (PR.), Inc. / Son German, Puerto Rico 00753 


Together 


in one product: 


1. Prednisolone 

dependable steroid reduction of the 
inflammatory reaction, particularly 
in cases complicated by allergy... 
prednisolone sodium phosphate 
0.25% in a true solution for uniform 
dosage with every application 


2. Sulfacetamide 

antibacterial effectiveness against a 
wide range of susceptible gram- 
positive and gram-negative 
microorganisms. ..sulfacetamide 
sodium 1096 in a true solution, 
without crusty or sticky residue 


3. Phenylephrine 
rapid yet gentle vasoconstriction 

and decongestant action to help 
clear the red and restore comfort... 
phenylephrine hydrochloride 0.125% 
in a true solution for immediate 
penetration »-- | 
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Accuracy is critical for an automatic refractor. That's 
why the Dioptron™ auto-refractor is a binocular 
Instrument. 

Patients see the world with two eyes so a true 
objective refraction is made with two eyes. Providing 
a simultaneous stimulus for both eyes helps to control 
accommodation. Each eye sees a target at optical 
infinity. The eyes are parallel to obtain fusion and 
accommodation is thereby relaxed. 

The round eye piece is for measuring and the two 
rectangular windows provide targets for the un- 
measured eye. Using a rectangular window takes care 


€3 COHERENT 
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of any interpupillary distance—from young child to 
adult! 

Together with Dioptron’s automatic fogging and 
computer controlled measurement, binocular viewing 
provides the accepted technique for maximum ac- 
curacy even on young hyperopes. 

Why Dioptron? Because Dioptron is the world's 
only binocular auto-refractor. If accuracy is important 
to you, call us! 

Write or call. 3210 Porter Drive, Palo Alto, Ca. 


94304 (415) 493-2111, Dept. A. sue 
Q 1M 





Dioptron ... Look into it. 
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Bleph-10 (Sodium Sulfacetamide) 10% 
is hard on the bacteria and soft on your patients’ eyes. 


Ophthalmic sulfa solutions often sting. range of gram-positive and gram-negative 
Liquifilm® is the vehicle that helps soften organisms. In the treatment of conjunc- 
that sting. Bleph®10 is the only sulfa that tivitis, corneal ulcer and other superficial 
has Liquifilm. Bleph* 10 (sodium sulfa- eye infections due to susceptible organisms, 


cetamide) 10% Liquifilm® is the soft sulfa. Bleph-10 is anything but soft in terms of 


But because it may be soft on sulfa sting, the relief it affords. 
doesn’t mean Bleph-10 is soft on infections. | So be hard on the bacteria and soft on 
Bleph-10 is bacteriostatic against a wide your patients’ eyes. Prescribe Bleph-10. 


BLEPH-10 (sodium sulfacetamide) ophthalmic solution. Sodium sulfacetamide . . . 10.0%. Liquifilm (polyvinyl 
alcohol). . .1.4%. Contraindications: Hypersensitivity to sulfonamide preparations. Precautions: The solutions 
are incompatible with silver preparations. Nonsusceptible organisms, including fungi, may proliferate with the use 


of this preparation. Sulfonamides are inactivated by the aminobenzoic 
acid present in purulent exudates. A ERCAN Irvine, California/Montreal, Canada 





NEW KEELE:/AMOILS 


IS NON-ELECTRIC..1WO 





Continuing its tradition of worldwide 
leadership in cryo-surgery, Keeler offers the only 
two Amoils Non-Electric Cryo units for every 
ophthalmic surgery need. Every budget. Both 
feature the reliability know-how and quality you 
assume with Keeler Amoils. 

Keeler Amoils Non-Electric ophthalmic Cryo 
unit ACU20 for all ophthalmic procedures incor- 
porates instant freeze and defrost with the touch 
of a foot pedal. The freeze-defrost cycle may be 
interrupted at any time as often as necessary, 
thereby, considerably reducing the time required 
for retinal procedures. Move the Cryo unit any- 
where, at any height in the O.R. without the in- 
convenience of an electric cord underfoot. 

Choose from the usual full range of probe 
configurations. The probe cable is limp and 
flexible with no springy flex to disturb delicate 
manipulations. 

Keeler Amoils portable Non-Electric ophthal- 
mic Cryo unit NCS20 is compact—inexpensive. 
Designed to replace disposable Cryo units which 
have limited shelf lives, less control and reliability. 


q KEELE 








The NCS20 is ideal 
where equipment budgets are 
lean and is perfect as an ad- ^ 
ditional back up for the 
larger ACU20 or regular 
electric Amoils. The probes 
are fully interchangeable 
between the NCS20 and 
ACU20. This unit features a 
3 to 5 second rapid defrost 
with instantaneous 
freezing and it is light- 
weight and portable 
enough for emergency use 
and requires a minimum of 
storage space. If service is ever 
needed our in-house factory 
trained staff will quickly and 
efficiently service and repair all 
Amoils cryogenic equipment. 






456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Also available from: Storz Instrument Company and other appointed distributors. 
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- Bacterial conjunctivitis 
looks sore— and feels sore. Hyperemia. 
Frequent lacrimation. Annoying pain, even 
when the eyes are closed. 
Neosporin? Ophthalmic Solution can help 
/ clear the infection and help restore comfort. It 
is effective against most pathogens which cause 
superficial external ocular infections, including 
Pseudomonas and Staphylococcus aureus. 
Neosporin Ophthalmic Solution contains antibiotics 
that are rarely used systemically. 





CONTRAINDICATIONS: This product is contraindicated in those persons 
who have shown sensitivity to any of its components. 
WARNINGS: Prolonged use may result in overgrowth of nonsuscep- 
tible organisms. 
PRECAUTIONS: Culture and susceptibility testing should be performed. 
during treatment. 
Allergic cross-reactions may occur which could prevent the use of any 
N Or all of the following antibiotics for the treatment of future infections: kanamycin, 
paromomycin, streptomycin, and possibly gentamicin. 
ADVERSE REACTIONS: Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature indicate an increase in the prevalence 
of persons allergic to neomycin. 
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Complete literature available on request from Professional Services Dept. PML. 


= Neosporin 
/^ f&* Ophthalmic Solution, Sterile 
| » Sv.  . Polymyxin B-Neomycin-Gramicidin 


Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 units; neomycin 
sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin base): gramicidin 0.025 mg., in 
a solution containing the inactive ingredients alcohol (0.5%), propylene glycol, 
polyoxyethylene polyoxypropylene compound, sodium chloride, and purified water 
(preservative: thimerosal 0.001%). Bottles of 10 cc. with sterile dropper. 





x Fovpuane Welch So. for bacterial conjunctivitis 
esearch Triangle Park ^ . r 
. Wellcohe / North Carolina 27709 and other superficial external eye infections 





We've made visual field screening 
so simple,fast and accurate, 


Biotronics new AUTO-FIELDI 
makes a formerly time-consuming 
procedure so easy it can become a 
routine part of your examination. 
Professional or paramedical involve- 
ment is minimal. 

And with our optional leasing 
plan, AUTO-FIELD I pays for itself 
as you use it. 

Simple operation. After a few 
simple instructions, patient can be 
left at instrument and record responses 
without assistance. 

Random display. Helps assure 
objective accuracy. Patient can't 
anticipate location of next stimulus. 

Accurate fixation. Special fixa- 
tion target senses patient cooperation; 
stimuli discontinued if patient looks 
away from target — resumed with 
proper fixation. 


the patient can actually test himself. 


Operational flexibility. Adjust- 
ments provided for stimulus intensity, 
interval and duration. 

Color filters. Red, green, blue 
and yellow filters provided for special- 
purpose testing. 

Innovative technology. Fiber 
optics, integrated circuitry, and 
modular construction assure reliability. 

Lease or buy. Lease payments 
of $80 per month easily covered by 
testing fees; instrument pays for itself 
through usage. Or you can purchase 
outright. Price subject to change 
without notice. 


Biotronics, Inc. 


A Subsidiary of 
Gulton Industries, Inc. 
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Quality Optics joins hands 
with Milton Roy Company 


That one handshake opens new dimensions for 
service and commitment to you in the ophthalmic 
field. 


It adds new perspective . . . greater depth to our 
research and precision manufacturing facilities 
(which are now international in scope). 


Our Pledge: To continue the dedicated, personal 
service you've come to expect of Quality Optics 
in the past... to look to the future with re-newed 
confidence in our ability to find better ways to 
stay the best! 


Two Dedicated Pioneers — Now Partners in 
Contact Lens Progress! 


RETON ROY COMPANY 
Quality Optics Division 


P.O.BOX 4034/ATLANTA,GA.30302/404-873-1881 
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naphazoline HCI) 





One active ingredient to do one job—clear red eyes. Safely. Effectively. 
Year after year, the classic professional prescription for minor ocular irritations. 
And, Vasocon Regular is in solution form, thus helping to avoid gummy 
residue sometimes caused by other products. 


DESCRIPTION: A sterile ophthalmic solution having the following 
composition: 


Naphazoline Hydrochloride ..................... e Qi. a = 
Bore ke d, EIo TEA PEE EAE ET E AASE E E AEN AT Xa. 35 
Phenylmercuric Acetate (preservative) ............... eee 0.002 96 
Sodium Carbonate Anhydrous ................ ee 0.0015% 
BAIT Ghloridp- c5.20sscocoosckdseohashonectsdecndssusetasstanamponiecenbage 0.273 % 


ACTION: A topical ocular vasoconstrictor. Constricts the vascular 
system of the conjunctiva. It is presumed this effect is due to direct 
action of the drug upon the alpha (excitatory) receptors of the 
vascular smooth muscle. 

INDICATION: For use as a topical ocular vasoconstrictor. 


CONTRAINDICATIONS: Hypersensitivity to one or more of the 
components of this preparation. 


. WARNING: Do not use in the presence of narrow angle glaucoma. 


PRECAUTIONS: This preparation should be used only with caution 


in the presence of hypertension, cardiac irregularities, or 
hyperglycemia (diabetes). This product is sterile when packaged. 
To prevent contaminating the dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding area with the 
dropper tip of the bottle. Keep bottle tightly closed when not in use. 
Protect from light. 

ADVERSE REACTIONS: The following adverse reactions may occur 
with the use of this preparation: pupillary dilation, increase in 
intraocular pressure, systemic effects due to absorption (i.e., 
hypertension, cardiac irregularities, hyperglycemia). 

DOSAGE: One to three drops instilled into conjunctival sac of the 
eye. Effect lasts 2 to 3 hours and subsides slowly. 

HOW SUPPLIED: 15 ml. plastic squeeze bottle with dropper tip. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 


882-2 / COR-566 





For uninterrupted control of I.O.P 
never more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. 
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PHOSPHOLINE IODIDE" 


(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE 9 (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. | 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
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manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. |ris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for thetreatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally; 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. | 
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Just pull the elastic Goffman Eye Garter around 
the metal edge of the Fox Eye Shield . . 


Provides patient comfort after intraocular surgery. 
Disposable, yet economical. 

Eliminates need for adhesive on shield edge. 

Available in assorted colors or white. 

E-5693 Eye Garter, GOFFMAN: assorted colors, box of 50* $19.95 
E-5693-W Eye Garter, GOFFMAN: same as E-5693 — 











white: only: ; ; a . . $19.95 
E-5692 Eye Shield, FOX: aluminum, Aiea) rim. 
(Athruc) E-5692-A Each E eu PRE IM CENE Ad: SR 
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*Sold in boxes of 50 only. 
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YOUCANT — 
PRESCRIBE A SAFER 
STEROID. / 


HMS (medrysone)eee FOR THE TREATMENT 
OF SUCH CONDITIONS AS 
CHRONIC ALLERGIC CONJUNCTIVITIS. 


The pressure-sparing'’ effect! of HMS® (medrysone) 
Liquifilm® ophthalmic suspension makes it unique 
among steroids. 
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When HMS is used to treat conditions like vernal 
conjunctivitis, episcleritis and epinephrine 
sensitivity, you get all the potency you need 
without compromising safety. In this way, you can 
reserve the more potent steroids for the more 
severe conditions. 





So for superficial inflammations, prescribe a 
steroid that fits the condition. Prescribe HMS. 
There's none safer. 


HMS* (medrysone 1.0%) Liquifilm® 
Ophthalmic Suspension CONTRAINDICATIONS: HMS* 
(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal. Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug. 
WARNINGS: 1. Acute purulent untreated infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely be associated with development of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS®(medry- 
sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
l. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested. 
8. Prolonged use may aid in the S TA Si of secondary ocular 
infections from fungi and viruses liberated from ocular tissue. 
Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so 
that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS® 
(medrysone) the intraocular pressure and lens should be examined 
posce In persistent corneal ulceration where a steroid has 

en used, or is in use, fungal infection should be suspected. 
ADVERSE REACTIONS: Occasional transient stinging and burning 


may occur on onn «| €RGAN 


Irvine, California/ Montreal, Canada 


I. Becker, B. and Kolker, A. E. “Intraocular pressure response to topical corticosteroids in Ocular Theraps 
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Clinical Sciences 


L'ophthalmoscopie, c'est l'anatomie 
pathologique faite sur le vivant. Mieux 


encore, c'est l'anatomie pathologique vivante. 
CHARCOT 


Insidious Atrophy of Retinal Nerve Fibers 


in Multiple Sclerosis 


Funduscopic Identification in Patients With and Without Visual Complaints 


Lars Frisén, MD, William F. Hoyt, MD, San Francisco 


Slit-like defects in the peripapillary 
nerve fiber layer and corollary defects in 
the field of vision occur frequently in mul- 
tiple sclerosis, often before there is a 
change in the patient's visual acuity, color 
perception, or optic disc. These subtle 
ophthalmoscopic signs indicate scattered 
attrition of axon bundles by lesions in the 
anterior visual pathway. The appearances 
of such defects in the retinal nerve fiber 
layer are described and exemplified pho- 
tographically in case reports of two young 
adults, one with symptoms of spinal cord 
disease and the other with a brain stem 
syndrome. 


he nerve fiber layer of the retina 
provides a unique opportunity 

for clinieal observation of the axonal 
constituents of a major white matter 
tract, the anterior visual pathway. 
Nerve fiber bundles can be viewed 
with an ophthalmoscope as they con- 
verge on the optic disc. Atrophy of 
bundles of nerve fibers causes slit-like 
gaps in the peripapillary nerve fiber 
pattern. These funduscopic signs of 
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axon degeneration and their func- 
tional correlates were seen recently 
in eyes with glaucoma and other mi- 
erocireulatory disorders of the optic 
nerve.'* 

While demyelination stands as the 
neuropathologic hallmark of multiple 
sclerosis, destruction of axons is a 
concomitant, but less conspicuous, ef- 
fect of the disease."? Depletion of 
axons from demyelinating disease in 
the anterior visual system should be 
detectable by ophthalmoscopy. In this 
report, we describe and document 
photographically subtle signs of reti- 
nal nerve fiber atrophy in patients 
with multiple sclerosis. The clinical 
implications of these signs are exem- 
plified in reports of two patients, one 
with brain stem signs, the other with 
a spinal cord syndrome. 


Materials and Methods 


Filtering red wavelengths from white 
light used for ophthalmoscopy according to 
Vogt,’ enhances the visibility of superficial 
layers of the retina, accentuating partic- 
ularly the nerve fiber reflexes and the fine 
vascular detail. Vogt used a special carbon 
arc light and a green (red-free) filter for 
his studies. We employ a modern, battery- 
powered, hand ophthalmoscope that pro- 
vides bright red-free illumination for our 
studies of the retinal nerve fiber layer. 
Factors that facilitate the examination are 
a dilated pupil, clear optical media, and a 
darkly pigmented fundus. 

For documenting the appearance of the 


peripapillary nerve fiber layer, we use a 
fundus camera (Carl Zeiss) with its magni- 
fication attachment and color film. The 
transparencies are copied on black and 
white film, using a green filter. The black 
and white negatives are then printed on 
high-contrast photographic paper. 

The Normal Nerve Fiber Layer.—Only the 
peripapillary portion of the nerve fiber 
layer is thick enough to be seen con- 
sistently with the ophthalmoscope, or to be 
photographed (Fig 1 and 2). Here, the 
nerve fiber layer appears slightly opaque 
with a radial, finely striated pattern of su- 
perficial light reflexes. Near the disc, the 
striations appear coarse and interweaving. 
Nerve fiber reflexes can be traced periph- 
erally in the fundus for 2 to 3 disc-diame- 
ters. Opacity of the layer is greatest where 
the arcuate bundles (fibers in the region of 
the superior and inferior temporal retinal 
vessels) enter the superior and inferior 
poles of the optic disc. Nerve fiber reflexes 
are also easily seen on the nasal side of the 
disc, but they are less conspicuous on the 
temporal side because of the fine caliber of 
axons in the papillomacular bundle. Proxi- 
mal trunks of major retinal vessels are 
partially buried within the nerve fiber 
layer. Smaller vessels supplying nerve fi- 
ber bundles appear blurred and cross- 
hatched by overlying fibers. 

Glossy reflexes from the surface of the 
youthful retina tend to obscure fine details. 
These reflexes change location and form 
with shifts in the angle of illumination. 
True nerve fiber reflexes do not change in 
this way. 

Focal and Diffuse Atrophy.—Focal and 
diffuse atrophy of the peripapillary nerve 
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fiber layer can be recognized by the follow- 
ing criteria, as defined in a recent study’ of 
glaucomatous eyes: 

1. Dark Slits and Wedges Conforming to 
the Smooth Course of Nerve Fiber Bundles 
(Focal-Atrophy).—Bands of thinned or ab- 
sent nerve fiber tissue appear redder than 
adjacent, normal tissue in regular ophthal- 
moscopic illumination and darker in red- 
free (green) light; hence, the defects are 
seen more easily when red-free illumina- 
tion is used. Full-thickness slit or wedge 
defects have no nerve fiber reflexes within 
their borders. Slit defects have maximum 
contrast in the thick zones of the nerve 
fiber layer, specifically in the arcuate bun- 
dles. With increasing distance from the op- 
tic disc, contrast of these defects is succes- 
sively attenuated. Slits taper and vanish 
from sight among the crowded interweav- 
ing fiber bundles approaching the disc 
margin. 

Slits usually show up first among the up- 
per arcuate bundles regardless of the 
cause of the optic neuropathy. They are 
first seen 1 to 2 disc-diameters away from 
the nerve head. When multiple, these slits 
impart a corrugated or "raked" appear- 
ance to the nerve fiber layer. 

2. Exposure of Small Vessels as They 
Cross Slit or Wedge Defects.—The faintly 
visible vessels of the nerve fiber layer are 
uncovered and appear darker in color in 
atrophic zones of the nerve fiber layer. If 
atrophy is severe, all vessels stand out 
sharply in relief. Linear light reflexes from 
such exposed vessels are continuous and 
bright (Fig 1, bottom). 

3. Diffuse Thinning of the Peripapillary 
Nerve Fiber Layer.—Presently, we are 
unable to recognize early signs of diffuse 
axonal depletion. In more advanced stages, 
signs of diffuse atrophy include decreased 
opacity of the arcuate nerve fiber bundles, 
enhanced linear highlights on large and 
small retinal blood vessels, reduced caliber 
and number of small vessels, and de- 
creased capillarity of the optic disc. 

4. Spurious Nerve Fiber Layer De- 
fects.—Bright linear highlights, approxi- 
mately conforming to the course of nerve 
fiber bundles, are sometimes seen over the 
arcuate bundles of the nerve fiber layer, 
particularly near the upper temporal vas- 
cular arcade. These reflexes may seem to 
delimit slit or band-like defects, but can be 
recognized by their wavering course, their 
discontinuities, their tendency to fuse, and 
their change in form and location with 
slight shifts of the ophthalmoscope’s beam. 
Small radially coursing vessels within the 
arcuate nerve fiber layer may also produce 
an appearance of fine slit-like grooves, but 
they can usually be differentiated from 
true defects if the parent vessel can be 
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Fig 1.—Peripapillary retina with and without nerve fiber layer ( x 30). Top, Normal eye, 
opaque axon bundles converge toward optic disc, blurring small vessels and breaking 
up linear light reflexes from major vessels. Bottom, Total atrophy of nerve fiber layer and 
optic disc after optic neuritis of unknown cause. Eye is blind, no radial or arcuate stria- 
tions. Note abnormally distinct light reflexes from horizontal arteriole to the left, rarity of 
small vessels, and increased visibility of walls of major vessels. Peripapillary area is 
darker than in the fellow eye (above), choroidal pattern is more conspicuous. 


identified. These radial vessels run for a 
short distance only between bundles of 
nerve fibers, whereas genuine nerve fiber 
defects are visible over a greater distance 
(2 to 3 disc-diameters). 

5. Corollary Defects in the Field of Vi- 
sion.—Focal (slit-like) defects in the nerve 
fiber layer can be validated by examina- 
tion of the patient’s field of vision, using 
techniques appropriate for demonstrating 


small relative paracentral and arcuate 
scotomata. For this purpose, we prefer the 
tangent screen. Early slit-like defects in 
the nerve fiber layer produce narrow, elon- 
gated scotomata situated between 10° and 
25° from fixation. Such scotomata are iden- 
tified as zones in which a slowly moved test 
object seems to flicker on and off to the pa- 
tient. Accurate fixation is important 
due to the small width of these scoto- 
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mata. 

Thinning and focal atrophy in the pap- 
illomacular bundles should produce corol- 
lary defects in central vision. Subtle 
changes in central vision can be identified 
by searching for areas of subjective color 
desaturation near fixation on the tangent 
screen, examination of color vision with 
pseudoisochromatic plates, and by deter- 
mining the patient’s corrected visual acu- 
ity for low-contrast letters read rapidly on 
a distance acuity chart. 


Report of Cases 


CASE 1.—Monocular slit-like defects in 
the retinal nerve fiber layer without disc 
pallor in a patient with a spinal cord syn- 
drome. 

An obese 24-year-old man developed 
numbness and tingling in the right groin 
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and lower limb, clumsiness and weakness 
of the right leg, a wide-based gait, and 
electric sensations down his spine when 
flexing his neck. These symptoms ap- 
peared sequentially over a period of sev- 
eral months. Next, he became aware of 
slight dimness of objects, including colors, 
when viewing them with his right eye. Six 
months after his symptoms began, he was 
admitted to the neurology service of the 
University of California, San Francisco. 
He appeared to be in good health, but his 
gait was spastic. Muscle tone was in- 
creased and strength decreased in the 
right leg. Tendon reflexes were hyper- 
active bilaterally, more so on the right 
than on the left. Plantar responses were 
extensor. Sensations of light touch, pain, 
position, and vibration were impaired bi- 
laterally from T-8 down, more profoundly 
on the right. He had no evidence of cere- 


Fig 2.—Normal peripapillary retina with 
uniform, striated, slightly opaque nerve fi- 
ber layer ( x 30). 
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Fig 3.—Case 1, right eye, multiple trans- 
lucent slit-like defects (arrows) in nerve fi- 
ber layer, wedge-shaped defect on nasal 
side (arrowheads). Normal optic disc. 
Relative depression and multiple narrow 
scotomata in visual field (above), corre- 
sponding with nerve fiber layer defects 
( x 20). 


bellar or brain stem dysfunction. 

Ocular movements, lid position, and 
corneal sensation were normal. Pupillary 
size and reactions were normal except for 
a questionable afferent pupillary defect to 
direct light stimulation in the right eye. 
Visual acuity at distance was 20/20-2 in 
the right eye, and 20/15 in the left. He 
made one error OU when reading the 
Hardy-Rand-Rittler (HRR) pseudoisochro- 
matic charts, but he remarked that the col- 
ors appeared dimmer with the right eye 
than with the left eye. The ophthalmoscop- 
ic examination showed no sign of optic disc 
pallor or swelling in either eye. The retinas 
appeared normal bilaterally with the ex- 
ception of the nerve fiber layer of the right 
eye, where multiple slit-like defects could 
be seen in the temporal peripapillary area. 
These abnormalities were particularly pro- 
nounced among the superior arcuate fibers 
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Fig 4.—Case 2, Multiple slit-like defects in superior arcuate fibers in both eyes. Normal optic discs. Relative, patchy, corresponding 
Scotomata (insets) on tangent screen ( x 30). 
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Fig 5.—Early nerve fiber layer defects in patients with demyeli- 
nating optic neuropathy from multiple sclerosis. All photographs 
except the one including optic disc show slit or band defects in 
arcuate fiber bundles (solid white arrows): Small vessels are bet- 
ter defined where they cross defects (lower right, open arrow). 
Photograph with optic disc shows appearance of peripapillary 
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retina in young patient with 20/40 vision and defective color per- 
ception. Note apparently normal arcuate fiber bundles. Nerve fi- 
ber layer invisible temporally (between white arrows) where small 
vessels are decreased in: number and light reflexes abnormally: 
distinct (black arrows). Temporal pallor of optic disc is marginal. 
(x30 to x 40). 
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but were also present directly above the 
dise (Fig 3). Examination of the fields 
of vision using the (Tübingen) pe- 
rimeter showed slight depression of the 
right inferior field and multiple flick- 
ering scotomata in the inferior and supe- 
rior arcuate zones (Fig 3). The field of vi- 
sion of the left eye was normal. 

Spinal fluid showed 24 cells per cubic 
millimeter with 10095 lymphocytes, protein 
level, 34 mg/100 ml; and a y-globulin frac- 
tion of 19%. 

The clinical diagnosis was multiple scle- 
rosis. 

The ophthalmoscopie finding of scat- 
tered slit-like defects in the nerve fiber 
layer of the right eye indicated focal, ret- 
rograde atrophy of nerve fiber bundles 
from retrobulbar optic neuropathy, despite 
normal color sense, acuity, and appear- 
ance of the optic disc. The ocular signs 
added support to the clinical diagnosis of 
multiple demyelinating lesions. 

CASE 2.—Asymptomatic slit-like defects 
in the retinal nerve fiber layer without pal- 
lor of the optic disc in both eyes in a pa- 
tient with brain stem signs. 

A 15-year-old student athlete developed 
weakness and a slight limp that did not se- 
riously interfere with his training. Eight 
months later, his left arm became weak 
and he developed partial ptosis on the left 
side and persisting diplopia. Two months 
thereafter, he was admitted to a hospital 
in his home town. Four-vessel cerebral an- 
giography and pneumoencephalography 
showed no sign of tumor or other abnor- 
mality. The results of spinal fluid examina- 
tions, including search for tumor cells and 
protein electrophoresis, were reported to 
be normal, the y-globulin fraction was 
3.7%, and total protein concentration was 
22 mg/100 ml. 

The patient was referred to the Univer- 
sity of California, San Francisco, for 
neuro-ophthalmologic evaluation of his un- 
usual ocular motor disturbance. At the 
time of this examination he was alert and 
articulate. His left arm and leg were spas- 
tie, severely hyperreflexic, and moderately 
weak. Tendon reflexes on the right side 
were also slightly hyperactive, but the 
plantar response was flexor. All sensory 

modalities were intact except the vibratory 
sense that was slightly impaired in both 
lower legs. There were no signs of cerebel- 
lar involvement. The left lower portion of 
the face was underactive during spontane- 
ous facial movements. Results of tests for 
hearing and corneal sensation were nor- 
mal. 

The patient’s eyes were straight in the 
midposition. The left upper lid was slightly 
ptotic and the left pupil slightly smaller 
than the right pupil. The anisocoria in- 


96 Arch Ophthalmol/Vol 92, Aug 1974 


creased in darkness. Pupillary contractions 
in response to near stimuli were normal, 
but responses to direct light stimuli were 
absent. 

The horizontal range of ocular move- 
ment was normal, but the adducting eye 
was slow during saccades to either side, es- 
pecially during saccades to the right. 
Downward eye movements were normal, 
but upward movement was possible only 
with the right eye; instead of moving up- 
ward, the left eye abducted. Convergence 
was normal. 

Visual acuity and color perception (HRR 
plates) were normal in both eyes. Fun- 
duscopic examination showed no detect- 
able abnormality of the optic dises, but the 
superior arcuate sector of the retinal nerve 
fiber layer in each eye contained many 
shallow slit-like defects (Fig 4). Examina- 
tion of the visual fields confirmed subtle 
relative scotomatas in the inferior nasal 
quadrants that corresponded with the de- 
fects observed in the retinal nerve fiber 
layer of the two eyes (Fig 4). 

A clinical diagnosis of multifocal de- 
myelinating disease was based on signs of 
bilateral optic nerve involvement, evidence 
of brain stem lesions at several levels, nor- 
mal results of angiographic, pneumo- 
encephalographic, and radioisotopic stud- 
ies, and the patient’s stable neurologic 
findings for 11 months. 

Retinal nerve fiber layer defects in both 
optic fundi, with corollary defects in the 
fields of vision, indicated bilateral asymp- 
tomatic optic nerve lesions and provided 
important clinical support for a diagnosis 
of multiple white matter lesions, presum- 
ably demyelinating in nature. 


Comment 


The subtle funduscopic signs in the 
retinal nerve fiber layer in these two 
patients closely resemble nerve fiber 
layer defects described recently in pa- 
tients’ eyes with glaucomatous and 
other microvascular optic neuro- 
pathies."? These funduscopic signs, 
regardless of the disease that caused 
them, indicate retrograde degenera- 
tion of scattered axon bundles from 
disease somewhere in the pregenic- 
ulate pathways. The character of the 
visual field defects indicates whether 
the lesion is in the optic nerve, 
chiasm, or optic tract. In the cases re- 
ported here, the inferior nasal ar- 
cuate scotomatas indicated disease in 
the optic nerves. 

Varying degrees of retrograde ax- 
onal degeneration from demyelinat- 


ing optic neuropathies is well-es- 
tablished neuropathologically and 
clinically in terms of optic disc pal- 
lor.” However, absence of disc pallor. 
cannot be interpreted as absence of, 
optic nerve fiber degeneration. As il- 
lustrated in our fundus photographs, 
minor amounts of focal axon degener- 
ation ean occur in the absence of disc 
pallor (Fig 3 to 5). In our experience 
with multiple sclerosis, such insidious 
axon atrophy in the visual pathways 
occurs frequently, often being pres- 
ent when the patient is first eval- 
uated for signs of demyelinating dis- 
ease. 

A clinical diagnosis of multiple 
sclerosis demands documentation of 
multiple lesions. When a patient 
shows signs and symptoms of focal 
spinal cord or brain stem involve- 
ment, recognition of a second lesion 
in an optic nerve is important. Al- 
though there are several ways that 
minor involvements of optic nerves 
can be uncovered clinically, fundu- 
scopic examination for focal atrophy 
in the retinal nerve fiber layer has 
special advantage-findings are ob- 
jective and can even be documented 
photographically for comparison at a 
later date. When a patient shows uni- 
lateral signs and symptoms of acute 
retrobulbar neuritis, the recognition 
of established nerve fiber layer de- 
fects in the fellow eye again indicates 
multifocal disease. With time, the eye 
with the acute episode will also ex- 
hibit signs of axon atrophy. 

A minority of patients with previ- 
ous or continuing symptoms of de- 
myelinating optic neuropathy have 
no obvious nerve fiber layer defects. 
Absence of these signs in eyes with 
impaired vision may be explained in 
several ways. Degeneration of macu- 
lar axons, although present, may be 


. difficult to recognize (Fig 5). Nerve fi- 


ber loss may be diffuse rather than fo- 
cal and, therefore, unrecognizable in 
its early stages. Finally, some de- 
myelinating optic neuropathies may 
cause insignificant axon degenera- 
tion. 

Presently, we are unable to explain 
how retrograde degeneration of axons 
in the optic nerve produces the 
changes that we see so frequently in 
the arcuate bundles of the retina. The 
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apparent tendency for focal atrophy 
to occur in this sector of the nerve fi- 
ber layer is probably spurious and 

. caused by the greater ease with which 

. gaps between the thick arcuate bun- 
dles can be recognized visually. Sim- 
ilar-atrophy of bundles of axons in 
normally thin areas of the nerve fiber 
layer is difficult to detect, even in 
magnified fundus photographs. What- 
ever the explanation, the occurrence 
of these asymptomatic slit-like nerve 
fiber layer defects in multiple scle- 
rosis clinically attests to the insidious 
attrition of axons that occurs in this 
disease. 


This study was supported in part by the Alcon 
Eye Research Foundation, Axel and Margaret 
Ax:son Johnsons Stiftelse, and Public Health 
Service training grant No. EY 00083-01. 
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traocular Injection of Gentamicin and Dexamethasone,” published in the May AR- 
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chophysical Findings in Hunter Syndrome,” published in the March AncnHivES (91:181- 
186, 1974), the units of measure in three of the figures were in error. Figures 1, 3, and 6 
should ed indicated "seconds" and "minutes," respectively, where "inches" and "feet" 
were used. 


. Arch Ophthalmol/Vol 92, Aug 1974 





Retinal Atrophy/Frisén & Hoyt 97 


Arch Ophthalmol/Vol 92, Aug 1974 


Immunofluorescent 
Detection of Antibodies 
to Ocular Melanomas 


Ira G. Wong, MD, Roger M. Oskvig, lowa City 


Antitumor antibodies were detected in 
the sera of patients with uveal and con- 
junctival melanomas by the indirect im- 
munofluorescent technique of tumor im- 
prints. In 16 of 18 cases of primary 
choroidal melanoma, two cases of meta- 
static choroidal melanoma, and one case 
of late orbital recurrence, granular cyto- 
plasmic fluorescence from labeled IgM 
antibodies was found. Immunoglobulin M 
antibodies were also found in two cases 
of iris melanoma and in two of three 
cases of conjunctival melanoma. Immu- 
noglobulin G antibodies to tumor-associ- 
ated antigens were found in three of nine 
cases of primary choroidal melanoma. 
Specificity of the reaction was estab- 
lished by absorption techniques, blocking 
studies, and the finding of no false posi- 
tive results among control sera from 1,083 
patients. The results imply that this se- 
rologic test may be a sensitive, non- 
traumatic diagnostic test for ocular mela- 
nomas. 
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issn e eat antigens and an- 
tibodies have been identified in 
patients with malignant melanoma of 
the skin.* Using the indirect immu- 
nofluorescent technique, these circu- 
lating antibodies were observed to 
react with antigens of their corre- 
sponding tumors grown in tissue cul- 
tures. When the sera from patients 
with skin melanomas were exposed to 
melanoma cells from other patients, a 
cross-reaction occurred, suggesting 
that there are antigens held in com- 
mon among skin melanomas. 

Similar efforts to find tumor-associ- 
ated antibodies against uveal mela- 
nomas have met with less success, 
and no cross-reacting antibodies have 
been found. Gel diffusion, hemagglu- 
tination, and complement-fixation 
techniques failed to show any anti- 
melanoma antibodies. Rahi’ used the 
indirect immunofluorescent technique 
and found complement-fixing cytotox- 
ic antibodies to antigens on the sur- 
face of melanoma cells in one third of 
his 21 cases. However, no cross-react- 
ing antibodies were found. 

The purpose of this study was to 
determine if there are tumor-associ- 
ated antigens shared in common 


Ocular Melanoma Antibodies/Wong & Oskvig 


among uveal and conjunctival mela- 
nomas, and to investigate the possi- 
bilities of using the immunofluores- 
‘cent tumor imprint technique as a 
-diagnostic serologic test to detect an- 
tibodies to ocular melanomas. 


Materials and Methods 


The sera from 26 patients with histologi- 
cally proved ocular melanomas and 1,083 
control sera from hospitalized patients 
without known ocular conditions were 
tested for antimelanoma antibodies. There 
were 21 patients with choroidal mela- 
nomas, two with iris melanomas, and three 
with conjunctival melanomas. In addition, 
sera from patients with other ocular condi- 





tions were tested, including two cases with 
choroidal nevus, two cases with Kuhnt- 
Junius disciform degeneration, and six 
cases with various types of uveitis. In the 
cases of primary ocular melanomas, the 
sera were drawn prior to treatment and 
were stored at —60 C and were not heat- 
inactivated. 

The sera were tested against three 
choroidal melanomas classified histologi- 
cally as (1) spindle A and B, (2) mixed, and 
(3) epithelioid types. Part of each tumor 
was immediately frozen in embedding me- 
dia with carbon dioxide and cut with a 
cryostat into 2u- to 3y-thick sections. The 
following tissues were treated in the same 
manner: skin melanoma, halo nevus, der- 
mal nevus, fetal colon, choroid, skin, fun- 


Fig 1.—Tumor imprint treated with fluorescein-labeled anti-IgM serum, fluorescent 
staining shown in cytoplasm of the choroidal melanoma cells (Top, x 100. bottom, 


x 540). 
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dus of the stomach, dorsal root ganglion, 
and kidney. 

With another piece of the tumor, touch 
imprints were made by application of the 
freshly cut surface of the tumor onto pre- 
cleaned glass slides. Each time insufficient 
material was left on the slide, a razor blade 
was used to pare down the surface. The 
slides were then stored at —60 C. Touch 
imprints were also made of 16 benign and 
malignant tumors, including various carci- 
nomas, lymphomas, and sarcomas. 

Tissue sections and imprints were pre- 
pared in various ways to determine if the 
antigens were elutable and to determine 
the effects of fixation. The tissue sections 
and imprints were (1) washed in phosphate 
buffered solution (PBS) (pH, 7.2 to 7.4) and 
fixed in three baths of acetone for a total 
of 15 minutes, (2) immediately fixed in ace- 
tone without prior washing, (3) fixed with 
cold ethanol, (4) incubated with trypsin, 
and (5) left untreated. Fixed slides were 
washed with PBS just prior to incubation 
with the sera. 

Next, the tissue sections and imprints 
were incubated for 30 minutes in a moist 
chamber with either undiluted sera or se- 
rially diluted sera from melanoma patients 
and controls. The slides were then washed 
twice with PBS and ineubated with fluo- 
rescein conjugated, monospecifie, anti- 
human y-globulin for 30 minutes. 

Commercially available fluorescein con- 
jugated goat antihuman globulins mono- 
specific for IgG, IgA, IgM, IgD, and IgE 
were used. The antibody concentration was 
adjusted to 0.1 to 0.3 mg of antibody (Ab) 
per unit by agar gel diffusion according to 
the method of Beutner. The slides were 
again washed twice, mounted with glyc- 
erol-mounting media buffered to pH 9.6, 
and a cover slip was applied. 

The slides were immediately examined 
for fluorescence by a microscope with filter 
combinations producing narrow band ul- 
traviolet and blue light fluorescence. Cyto- 
plasmie fluorescence was graded by a 
mieroscopist unaware of the clinical diag- 
nosis. Grading was based on the number of 
cells stained and the intensity of staining. 
A positive reaction was defined when more 
than 90% of the cells showed cytoplasmic 
fluorescence. The immunofluorescent reac- 
tion was recorded photographically. 

The specificity of the reaction was deter- 
mined by the absorption technique, block- 
ing studies, and simultaneous testing of 
each test serum with normal control sera, 
no sera, and various other tissues as previ- 
ously mentioned. Absorption studies in- 
volved incubating a melanoma patient's se- 
rum with another patient's tumor or 
normal choroid. After one hour of incuba- 
tion, the mixture was centrifuged and the 
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supernatant tested for reactivity against 
the patient’s own melanoma imprints. 
Blocking studies required incubating tu- 
mor tissue with a melanoma patient’s se- 
rum, then with unlabeled goat antihuman 
IgM and, finally, with fluorescein- 
conjugatec anti-IgM. Hematoxylin- eosin- 


stained slides were prepared to assure that 
the fluorescein sodium-stained cells were 
melanoma cells. 


Results 


The most frequent and consistent 
finding was the fluorescent staining 


Table 1.—IgM Cytoplasmic Immunofluorescent Staining with Sera from 
Patients with Ocular Melanoma 


Choroidal Melanomas 


Undiluted Patient, 
Sera No. 
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Table 2.—Disorders with “+” IgM Cytoplasmic Staining 


Clinical Diagnosis Sera 


Ocular melanoma, 
Antimelanoma Ab 23 
Skin melanoma, 
Antimelanoma Ab 
Primary biliary cirrhosis, 
Antimitochondrial Ab 
Pernicious anemia, 
Antiparietal Ab 
Carcinoma of colon, 
Anticarcinoembryonic Ab 1 
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from IgM antibodies of melanoma pa- 
tients reacting with antigens of the 
allogeneic tumor cytoplasm (Fig 1,2). 
In 16 of 18 cases of primary choroidal’ 
melanomas, in both cases of meta-- 
static choroidal melanoma, and in one 
case of orbital recurrence 24 years af- 
ter enucleation, granular cytoplasmic 
fluorescent staining was found. ‘No 
antitumor antibody was detected in 
two patients in whom enucleation for 
choroidal melanomas had been done 
several years before. An IgG anti- 
body was also found to react with 
cytoplasmic antigens in three of nine 
cases of primary choroidal melanoma. 

Two of three sera contained an IgM 
antibody to their own tumor. The 
nonreacting sera also did not react 
with the other two tumors. 

Both cases of iris melanoma and 
two of three cases of conjunctival 
melanoma showed positive cytoplas- 
mic staining. Table 1 shows the re- 
sults of IgM cytoplasmic immunofluo- 
rescent staining. 

Sera from 1,083 hospitalized pa- 
tients without known ocular condi- 
tions demonstrated no IgG or IgM 
cytoplasmic fluorescence. Of the cases 
of ocular inflammatory diseases stud- 
ied, one patient with bilateral chronic 
iridocyclitis and all three tested pa- 
tients with postoperative uveitis fol- 
lowing scleral buckle and cryopexy re- 
acted to a cytoplasmic antigen found 
in melanoma cells. Absorption studies 
with normal choroid showed that this 
antibody was not specific for mela- 
noma antigens, but was reacting to 
antigens also found in normal cho- 
roid. 

Granular cytoplasmic fluorescent 
staining of melanoma cells occurred 
in all tested sera from five patients 
with primary biliary cirrhosis. In con- 
trast to melanoma sera, these would 
also react to other tissue such as nor- 
mal kidney and stomach parietal cells 
because of antimitochondrial anti- 
bodies. Table 2 shows the differential 
diagnosis of positive IgM cytoplasmic 
staining. 

An IgG antibody to the surface of 

imor cells was seen in five es of 
choroidal melanomas (Fig 3). This 
membrane fluorescence was seen in 
396 cases, or almost one third of the 
normal control sera. Antinuclear anti- 
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bodies to the tumor cells were seen in 
five eases of choroidal melanoma but 
were also present ^n some of the con- 
‘trols. Sera from six of 17 cases of pri- 
mary choroidal melanomas had IgM 
antibodies to antigens found in the 
cytoplasm of a skin melanoma. Sera 
from three patients with melanoma 
of the skin reacted with cytoplasmic 
antigens of the choroidal melanomas. 
Sera did not react to normal dermal 
nevus, but cells in the dermis of a halo 
nevus showed similar cytoplasmic 
fluorescence. 

Several variables of technique in- 
fluenced the amount of cytoplasmic 
fluorescence, and insufficient amount 
of sera disallowed adequate studies of 
antibody titers. Cytoplasmic fluores- 
cence tended to be reduced by acetone 
fixation or drying of the tissue and 
was completely removed with cold 
ethanol fixation and trypsin diges- 
tion. Cytoplasmic fluorescence in- 
creased with repeated freeze-thawing 
of the tissue but this did not lead to 
any false positive results. Repeated 
freeze-thawing of the sera decreased 
antibody activity. Tumor imprints 
showed equal or slightly more cyto- 
plasmic fluorescence than frozen tis- 
sue section. Individual cells were eas- 
ier to evaluate. 

The two false negative sera were 
obtained from patients whose tumors 
were confined to the choroid and did 
not differ in size or cell type from the 
other cases. The smallest choroidal 
melanoma in our series was 6 mm in 
diameter and 0.5 mm thick; the larg- 
est measurable tumor was 15 mm in 
diameter and 5 mm thick. 


Comment 


Immunoglobulin M antibodies to 
cytoplasmic antigens of allogeneic 
choroidal melanomas were found in 
21 (91%) of 23 patients with mela- 
nomas of the uveal tract. These 
antibodies detected by the indirect 
immunofluorescent technique reacted 
specifically with cytoplasmie antigens 
found in choroidal melanomas of dif- 
ferent histologic types. This IgM an- 
tibody reaction could be blocked by 
initially incubating the sera with an- 
other melanoma patient's tumor. The 
ineubation resulted in absorption of 
the antibodies to the cytoplasmic an- 
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Fig 2.—Tumor imprint treated with fluorescein-labeled anti-igM serum shows dense 


cytoplasmic fluorescence ( x 540). 


Fig 3.—Frozen tumor section treated with fluorescein-labeled anti-lgM serum. Cell 
membrane of choroidal melanoma cells fluoresces ( x 250). 





tigens of the tumor, leaving in- 
suffieient amounts to react with the 
melanoma imprint test. If the serum 
was incubated with normal choroid, it 
would still retain its antibodies to the 
tumor-associated antigens. The mela- 
noma sera did not react to melano- 
eytes of normal dermal nevi, skin, 
choroid, or to any of the various be- 


nign or malignant tumors tested. The 
few reactions to a halo nevus were 
not unexpected since this is an 
aborted form of cutaneous mela- 
noma." ^ 

This cytoplasmic antigen appears 
to be related to the antigen found in 
the cytoplasm of skin melanoma. In 
one third of the cases with IgM anti- 
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bodies to uveal melanomas, the sera 
also reacted with cytoplasmic anti- 
gens of skin melanomas. Conversely, 
sera from patients with amelanotic 
and pigmented skin melanomas re- 
acted with the cytoplasmic antigens 
of choroidal melanomas. 

The tumor-associated antigens are 
probably not melanin. Sera from pa- 
tients with amelanotic melanoma of 
the choroid and skin reacted with 
cytoplasmic antigens of pigmented 
and amelanotic choroidal melanomas. 
Sera from patients in whom there are 
known autoantibodies to melanin will 
not react against melanoma cells." 

Evidence in the literature is 
strongly in favor of specific immunity 
occurring in a wide variety of human 
malignant neoplasms. A few of the 
well-defined are the sarcoma anti- 
gens," the EB virus-related antigens 
seen in Burkitt lymphoma," the fetal 
antigens such as the carcinoembry- 
onic antigen of carcinoma of the co- 
lon,* and the cutaneous melanoma 
antigens whose complement-fixing 
membrane antigens are specific for 
each tumor, but whose intracellular 
antigens are shared by allogeneic tu- 
mors.'-^ Thus, it is not surprising that 
uveal melanomas should also contain 
specific antigens. 

At present, only speculation is pos- 
sible about the nature of these tumor- 
associated antigens. The fact that 
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these antigens are held in common by 
most of our melanomas suggests that 
these common antigens may likewise 
be caused by oncogenic viruses or ex- 
posure of new antigens by the em- 
bryonic regression of tumor cells. 

The complement-dependent cyto- 
toxic antibodies that Rahi’ found to 
be specific for each tumor may be the 
same as those that cause surface 
membrane immunofluorescence in au- 
tologous reactions. These cytotoxic 
antibodies may have a protective ef- 
fect by destroying blood borne mela- 
noma cells. Possibly by using live 
rather than frozen tumor cells, more 
surface membrane fluorescence would 
have been detected. 

The high percentage of sera found 
to have antitumor antibodies with 
the immunofluorescent tumor imprint 
technique suggests that detection of 
antitumor antibodies with the immu- 
nofluorescent imprint could be a 
simple, useful, nontraumatic diagnos- 
tic test. The 91% (19 of 21 cases) de- 
tection rate for choroidal melanomas 
compares well with current diagnos- 
tic studies such as fluorescein angiog- 
raphy, ultrasonography, and ^P iso- 
tope studies. The importance of a 
simple serologic test is emphasized by 
the latest report that about 20% of 
the eyes enucleated for melanoma are 
still misdiagnosed, despite the wide 
availability of such tests as fluores- 
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cein angiography." 

The two patients in this series 
whose eyes had been enucleated sev- 
eral years before and had shown no: 
signs of metastasis had no detectable. 
cireulating antibodies to the cytoplas- 
mie antigens. In contrast, the two pa- 
tients with metastasis and the one 
patient with recurrence had anti- 
bodies to the cytoplasmic antigen. Al- 
though the number of patients is too 
small to generalize, it is possible that 
this immunofluorescent test may also 
be useful in the follow-up of patients 
for evidence of recurrence or metas- 
tasis following treatment of their pri- 
mary ocular melanomas. 

Quick frozen tumor imprint rather 
than acetone-fixed tissue culture cells 
is simple and more likely to show 
cytoplasmic fluorescence. Rahi’s’ in- 
ability to detect cytoplasmic antigens 
with uveal melanomas may be related 
to the alcohol-fixation of the tissue 
that we found removed the antigenic 
reactivity. 
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Clinical Evaluation of an 


Infrared Refracting Instrument 


James W. Bizzell, MD; John C. Hendricks, MD; 
Morton F. Goldberg, MD; Minu K. Patel, MS; Glenn F. Robbins, MD, Chicago 


Refractive errors of 567 eyes (286 pa- 
tients), obtained by independent refrac- 
tionists using retinoscopic and subjective 
techniques, were compared with those 
obtained by a trained technician operating 
the Ophthalmetron. 

The Ophthalmetron was incapable of 
producing an interpretable tracing in 26% 
of eyes, primarily because of poor fixation 
by the patients. The spherical power 
agreed within + 0.5 diopter by the two ob- 
jective methods in 52.6% of eyes. The cy- 
lindrical power agreed within + 0.5 D by 
the two objective methods in 71.5% of 
eyes. The cylindrical axis measured by 
the two objective methods was within five 
degrees in 40% of eyes. 

The principal limitations of the infrared 
refracting instrument are related to (1) the 
lack of cooperation in very young and very 
old individuals; (2) disease states limiting 
the transparency of the ocular media, 
such as cataracts; and (3) aphakia. 


n 1969, a new automatic refrac- 

tion device, the Ophthalmetron, 
was introduced by Safir et al.' Refrac- 
tions obtained by this instrument 
were analyzed in ten subjects in a 
carefully performed study. The au- 
thors concluded that the Ophthalmet- 
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ron provides a measure of refractive 
error equivalent to that obtained by 
streak retinoscopy. Knoll and associ- 
ates? subsequently reported the re- 
sults of Ophthalmetron testing in 100 
routine refraction patients. They also 
concluded that determinations with 
the Ophthalmetron and with retinos- 
copy were essentially equivalent. 
Moreover, they stated that “instru- 
ment myopia” appeared to have been 
eliminated from the Ophthalmetron 
determinations. 

The principles of operation of the 
Ophthalmetron (Fig 1) have been de- 
scribed in detail elsewhere. It 
is not the purpose of this communica- 
tion to discuss the mechanics and 
electronics of this refracting device. 
Briefly, it is a device to measure the 
refractive state of the human eye by 
a combination of optical, electronic, 
and mechanical components. Infrared 
light reflected from the retina is mea- 
sured by photoreceptors, and these 
measurements are recorded on a 
chart (Fig 2). Purely spherical refrac- 
tive errors are recorded as a straight 
line. Astigmatic errors are recorded 
as a curve, which can be interpreted 
by an "axis finder" accompanying the 
instrument (Fig 3). A technician, un- 
skilled in any aspects of refraction, 
can be trained to operate the instru- 
ment and interpret the results in two 
to three days. Once a patient is seated 
and aligned with the instrument, the 
refractive error is recorded in three 
seconds, but the seating and aligning 
process takes considerably longer. If 


a satisfactory recording is obtained, 
interpretation of the graphic results 
takes only a few minutes. 

The purpose of this study was to 
determine the refractive error in pa- 
tients randomly selected from the 
general eye clinic at the University of 
Ilinois Eye and Ear Infirmary by 
three methods: (1) Ophthalmetron, (2) 
streak retinoscopy, and (3) subjective 
refraction. The results were then 
compared. A statistical analysis of 
the data was performed. 


Materials and Methods 


Patients for refraction were randomly 
selected in the eye clinic. The technician 
selected to run the Ophthalmetron, judged 
adequately trained after two or three days, 
was a nursing technician employed at the 
University of Illinois Eye and Ear Infir- 
mary at the time. Her prior duties had in- 
cluded the determination of visual acuities 
and tonography. She had not previously 
been familiar with any aspects of perform- 
ing refractions. 

Two ophthalmologists performed streak 
retinoseopy and subjective refractions. 
The procedure for refracting patients was 
designed to minimize observer bias. Each 
patient was seen initially by the Ophthal- 
metron technician, who determined the re- 
fractive error by that method. The patient 
was then seen by ophthalmologist A, who 
performed streak retinoscopy through un- 
dilated pupils. Ophthalmologist B then per- 
formed a subjective refraction. No previ- 
ous information regarding the patient or 
other refractive determinations was avail- 
able to either ophthalmologist at the time 
of retinoscopy or subjective refraction. In 
addition, ophthalmologist A performed 
streak retinoscopy on patient 1, subjective 
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Fig 1.—The Ophthalmetron. 
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Fig 3.—The “axis finder,” which is placed over the Ophthalmet- 





ron record to determine astigmatic refractive errors. 
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Fig 2.—Ophthalmetron record sheet of an illustrative case. Along the abscissa are 
dioptric values for each meridian shown along the ordinate. The most myopic value is 
—1.50 x 90. The most hyperopic value is + 1.00 x 180. 


refraction on patient 2, retinoscopy on pa- 
tient 3, and so on. Ophthalmologist B per- 
formed the alternate procedure. Subjective 
refractions were performed using a pho- 
ropter (American Optical) with plus cyl- 
inders and the cross cylinder test to 
determine cylinder axis. Retinoscopic de- 
terminations were made through the pho- 
ropter or with loose trial lenses using a 
streak retinoscope (Copeland). Notations 
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were recorded in plus cylinder form in all 
cases. 

None of the patients in this study was 
routinely refracted under cycloplegia. 

Routine checks were made on all data 
twice a week to be certain that all nota- 
tions and forms were completed accu- 
rately. The study was performed four days 
a week for approximately three months. 
During the study, Bausch and Lomb Inc. 


sent representatives to the Illinois Eye and 
Ear Infirmary on approximately four occa- 
sions. Initially, they set up the instrument, 
taught the technician, and supervised the 
initial days of the program. Approximately 
one month after the program was under- 
way, a representative reviewed the 
records. One service call was made for a 
minor adjustment to the instrument. 


Results 


Two hundred eighty-six patients 
(567 eyes) were selected randomly for 
this study. Five of the patients stud- 
ied were monocular. Ages varied from 
6 to 82 years, with a mean of 38. 

One hundred forty-seven of the 567 
eyes were dropped from the study be- 
cause they could not be refracted by 
one or more of the three methods: 
retinoscopy (18 eyes), subjective (26 
eyes) or Ophthalmetron (122 eyes, 
26%). Table 1 indicates the reasons 
why certain eyes could not be re- 
fracted by the various methods. The 
majority of the patients who could 
not be refracted with the Ophthal- 
metron would not cooperate suffi- 
ciently to fix on the Ophthalmetron 
target for three seconds. A minimum 
of 6 and a maximum of 18 Ophthal- 
metron tracings were attempted on 
each eye of every patient before such 
eyes were dropped from the study. In 
addition to the technician, one of the 
ophthalmologists (J.W.B.) repeatedly 
attempted to obtain a satisfactory 
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tracing with the Ophthalmetron. 
Twenty-four patients between 
ages 6 and 12 years, who repeatedly 
failed to give a satisfactory Ophthal- 
metron tracing when initially tested 
(6 to 18 attempts), were given 1% 
cyclopentolate hydrochloride drops 
every ten'minutes for three doses and 
were retested after one hour. On re- 
testing, 22 (44 eyes) of the 24 patients 
still failed to give an interpretable 
Ophthalmetron tracing because they 
did not cooperate sufficiently to fix on 
the target for three seconds. 
Nineteen surgically aphakic eyes 
were among the 567 randomly se- 
lected patients in this study. Twelve 
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of these 19 aphakic eyes were dropped 
from the study because they were 
unable to fix on the Ophthalmetron 
target. The remaining seven aphakic 
eyes that were satisfactorily re- 
fracted by all three methods were in- 
cluded in the study. 

The results of this study are based 
on the remaining 420 eyes from which 
complete data were obtained by the 
three methods of refraction. Com- 
parisons were made between the 
three methods of refraction for 
sphere, cylinder power, and cylinder 
axis. For convenience, the methods of 
refraction will be abbreviated as fol- 
lows: O-Ophthalmetron, R-retinos- 
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Fig 4 to 6.—Examples of cross-tabulation tables for determina- 
tions of spherical power. Each number is üns aciuai mumia of 
observations for given dioptric powers. Right and left eyes are 
pooled. Each figure contains observations for 420 eyes. 


copy, and S-subjective refraction. 
Right eyes were analyzed separately 
from left eyes, since it has been sug- 
gested that the degree of accuracy of 
retinoscopy is more variable in left 
eyes than in right eyes. 

Spheres.—There was no statistically 
significant difference between right 
and left eyes for spherical power by 
all three methods. Thus, the right and 
left eyes were pooled and considered 
together in Table 2. The best agree- 
ment for spherical power was be- 
tween methods S and R: 79.7% of 
spherical power comparisons were 0.5 
diopter or less, and 91.5% were 1.0 D 
or less. The least agreement for 
spherieal power was between meth- 
ods R and O: 52.6% of comparisons 
were 0.5 D or less; 76.5% were 1.0 or 
less. 

The determinations of spherical 
power made by the Ophthalmetron 
that were different (by » 1.0 D) from 
those made by the other two methods 
were evenly distributed in the plus 
and minus ranges (Fig 4 to 6). 

Cylinder Power.—There was no sta- 
tistically significant difference be- 
tween right and left eyes for cylinder 
power by any of the three methods. 
Thus, the right and left eyes were 
pooled and considered together in 
Table 3. The best agreement for cyl- 
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Fig 7.—Cross-tabulation table for determinations of cylinder 
power; 87.496 of observations were < 0.5 D difference between 


methods S and R. 
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Fig 8.—Cross-tabulation table for determinations of cylinder 
power between methods O and S; 71.596 of observations were 


€ 0.5 D difference between the two methods of refraction. The 
Ophthalmetron gave higher cylinder values in 92 eyes as com- 
pared with subjective refraction, which gave higher cylinder val- 


ues in 28 eyes. 
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Fig 9.—Cross-tabulation «table for determinations of cylinder 
power for methods O and R; 65.9% of eyes had values that were 
< 0.5 D difference. The Ophthalmetron gave 96 higher plus cylin- 
der values as compared with 47 by retinoscopy. 


inder power was between methods S 
and R: 87.4% (367 eyes) of compari- 
sons were 0.5 D or less, and 96.2% 
were 1.0 D or less (Fig 5). The least 
agreement for cylinder power was be- 
tween methods R and O: 65.9% (277 
eyes) of comparisons were 0.5 D or 
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less, and 89.3% were 1.0 D or less. 
Method R determined plus cylin- 
ders that were > 0.5 D higher than 
those determined by method S in 28 
eyes (6.6%) (Fig 7). Similarly, method 
S determined cylinders that were 
2 0.5 D higher than those determined 


by method R in 25 eyes (5.995). 

Figure 8 shows the comparisons be- 
tween methods O and S for cylinder 
power. Three hundred eyes (71.5% of 
the total 420 eyes) had comparisons 
that were 0.5 D or less. Method O de- 
termined plus cylinders that were 
2 0.5 D higher than those determined 
by method S in 92 eyes (21.9%). 
Method S determined plus cylinders 
that were > 0.5 D higher than those 
determined by method O in 28 eyes 
(6.6%). Thus, compared with method 
S, determinations for plus cylinder 
power by method O were higher more 
than three times as frequently. 

A similar comparison of values ob- 
tained for cylinder power by methods 
R and O is seen in Fig 9. Two hundred 
seventy-seven eyes (65.9% of the total 
420 eyes) had comparisons that were 
0.5 D or less. Method O determined 
plus cylinders that were >0.5 D 
higher than those determined by 
method R in 96 eyes (22.8%). In the 
same comparison, method R gave plus 
cylinders that were > 0.5 D higher 
than determinations by method O in 
A' eyes (11.2%). Thus, outside the 0.5 
D range of agreement, the Ophthal- 
metron gave higher cylinder values 
twice as often as did retinoscopy. 
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From these data (Fig 7 to 9) it is 
demonstrated that the Ophthalmetron 
consistently gave 
higher values for cylinder power than 
did the other methods of refraction. 
However, as shown in Table 3, most 
of the cylinder power determinations 
by: the Ophthalmetron that did not 
match the values of the other two 
methods within 0.5 D did match 
within 1.0 D. 

Cylinder Axis.—Comparisons of re- 
sults for cylinder axis are shown in 
Table 4. Refraction determinations in 
eyes that gave only spherical values 
(and not cylinders) by any of the 
three methods were deleted from 
these comparisons. This accounts for 
the different totals of eyes shown in 
Table 4. Methods S and R agreed 
exactly (zero-degree difference) in 
49% of eyes and within ten degrees in 
77% of eyes. Comparisons between 
methods S and O and between meth- 
ods R and O are essentially the same: 
15% to 16% of axes were identical; 
38% to 40% of axes were within five 
degrees; and 56% to 59% were within 
ten degrees (Table 4). 


Comment 


In an East Harlem study (Kuli- 
kowski, C. A., and Safir, A., unpub- 
lished data), it was stated that 92% of 
the Ophthalmetron tracings were in- 
terpretable before cycloplegia and 
95% after cycloplegia. Safir and Kuli- 
kowski in a vision screening project 
at the St. Francis de Sales Grade 
School stated that approximately 95% 
of Ophthalmetron tracings before 
and after cycloplegia on 369 students 
were satisfactory for interpretation. 
They took as many tracings as neces- 
sary to obtain a reading (up to a max- 
imum of nine on each eye). These re- 
sults are considerably better than in 
our study, where 26% of eyes were 
dropped because of poor Ophthalmet- 
ron tracings (Table 1). The reasons 
for this discrepancy are not clear but 
possibly relate to the differences in 
the populations studied and in the 
technicians operating the Ophthal- 
metron. The primary reason for our 
“failures” was lack of “patient coop- 
eration,” ie, the inability of the pa- 
tient to fix on the Ophthalmetron tar- 
get for three seconds. However, 29 of 
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Table 1.—Eyes Dropped From Study (147) 


Reason 


Poor cooperation 
age 6-9 yr, 29 eyes; 10-12 yr, 
15 eyes; 60-76 yr, 32 eyes; 
others, 6 eyes 

Aphakia 

Opacities 

Opacities 

Opacities 

Poor cooperation 


Method 
Ophthalmetron 


Retinoscopy 
Subjective 












Methods Within 0.25 D 
SandR 64.6 
S and O 37.6 


R and O 34.1 





Table 2.—Comparison of Methods*-Spheres 





Agreement, % 











Within 0.5 D Within 1.0 D 
79.7 91.5 
56.2 78.6 


52.6 76.5 


* S indicates subjective; R, retinoscopy; O, Ophthalmetron. 


Table 3—Comparison of Methods*-Cylinder Power 


Methods Within 0.25 D 





Agreement, % 


Within 0.5 D Within 1.0 D 


* S indicates subjective; R, retinoscopy; O, Ophthalmetron. 


Table 4.—Comparison of Methods*-Cylinder Axis 
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Agreement, % 


Methods 


SandR 66 
S and O 38 
R and O 40 


Within 5? 


Within 10? 





* S indicates subjective; R, retinoscopy; O, Ophthalmetron. 

+ Number of eyes varies in each comparison since comparisons were made for axis only 
when both methods of refraction determined the presence of a cylinder. The absolute cylin- 
der power is not considered in these comparisons. 


our eyes with uninterpretable Oph- 
thalmetron tracings were from chil- 
dren between ages 6 and 9 years. 
These 29 eyes represent 72% of the 
eyes tested in this age group. This 
failure rate emphasizes the impor- 
tance of having a technician who is 
adept at working with children in or- 
der to achieve as high a degree of co- 
operation as possible. It is also pos- 
sible that cooperation by young 
children is increased when they are 
being tested as a group in their school 
environment rather than as an indi- 


vidual in the doctor’s office or clinic. 
The 32 eyes (Table 1) dropped from 
the study in patients aged 60 to 76 
years represent 22% of eyes in this 
age group. Lack of previously pub- 
lished experience with the Ophthal- 
metron and the relatively small num- 
ber of eyes that we studied in this age 
group preclude definite conclusions. 
However, the magnitude of the drop- 
out rate in our study suggests the 
need for further clinical evaluation of 
the Ophthalmetron in older patients 
as well as in younger patients. The 
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fixation target used in the Ophthal- 
metron is not without its distracting 
elements. Similarly, the aphakic tar- 
get could probably be improved on for 
easier fixation. 

Studies* (Kulikowski, C. A., unpub- 
lished data) have been performed by 
Safir and co-workers using the Oph- 
thalmetron as a method of delivery of 
eye care. In an East Harlem school 
(141 fourth-grade pupils, 9-year-olds), 
Ophthalmetron and retinoscopy re- 
sults after cycloplegia did not differ 
significantly. The results of refrac- 
tion determinations by the Ophthal- 
metron and by retinoscopy differed 
by 0.5 D or less in 66.6 % of cases for 
spherieal and cylindrical powers. 
These results are comparable with 
those obtained in our patients with 
interpretable tracings. 

Our study did not find the Ophthal- 
metron as "accurate" as retinoscopy 
when a comparison of the refraction 
determined with these techniques 
was made with that determined by 
the subjective method (Tables 2 and 
3). In addition, the two objective tech- 
niques could not be considered identi- 
cal (Tables 2 to 4). However, the dif- 
ference between the two objective 
measurements may not be clinically 
significant in many patients.^* Al- 
though the Ophthalmetron will not 
provide results that are identical to 
those obtained with retinoscopy, it 
serves as a valuable adjunct in the de- 
termination of refractive errors in 
situations where a refractionist is un- 
available or where the refractionist’s 
time is inadequate to fill the need. It 
is suggested that the Ophthalmetron 
may be particularly useful in screen- 
ing for refractive errors in certain 
schools, institutions, socioeconomi- 
cally depressed areas, military instal- 
lations, industries, and other large 
population groups. 

The interpretation of the compari- 
sons between methods of refraction is 
influenced by a large number of vari- 
ables, including instrument variation, 
induced “myopia” or accommodation, 
the retinoscopist’s skill and bias, and 
the patient’s cooperation, alertness, 
and needs. Absolute values for spheri- 
cal power, cylindrical power, and cy- 
lindrical axis may or may not be clini- 
cally significant. The data presented 
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here, comparing values obtained for 
spheres and cylinders, should be in- 
terpreted by each refractionist in 
view of his own experience, his own 
needs, and the needs of his patient. 

Also of importance in the eval- 
uation of the Ophthalmetron is its 
precision in replicate measurements. 
Safir reported that 81% of replicate 
measurements of spherical power 
with the Ophthalmetron had a differ- 
ence of 0.5 D or less. Similar repro- 
ducibility with retinoscopy was 
obtained in 63% of instances. Eighty- 
five percent of replicate measure- 
ments of cylindrical power with the 
Ophthalmetron were less than 0.5 D, 
as compared with 77% for retinos- 
copy. Replications for the Ophthal- 
metron for cylinder axis within five 
degrees (when the cylinder power 
was less than 1.0 D) occurred in 25% 
of eyes, as compared with 57.2% of 
retinoscopic measurements. This sug- 
gests greater reproducibility for cyl- 
inder axis by retinoscopy (when the 
cylinder is relatively low). In cases 
where the cylinder power is greater 
than L0 D however, the reproduc- 
ibility of measurements of cylinder 
axis by the two methods was compa- 
rable. We performed replicate mea- 
surements with the Ophthalmetron 
on 34 persons. None of these subjects 
was included in the data presented in 
the "Results" above. The subjects 
comprised primarily ophthalmology 
residents, students, and paramedical 
personnel. Each of these subjects was 
repeatedly refracted with the Oph- 
thalmetron. The maximum variation 
for spherical power was 4.5 D, and the 
minimum was zero. The variation in 
most cases is largely due to accom- 
modation on the part of the patient 
and probably not to inherent vari- 
ation in the instrument. Replications 
with differences < 0.5 D for spheres 
were found 8496 of the time; replica- 
tions with differences < 0.5 D for cyl- 
inder powers were found in 9295 of 
cases. 

The time required to refract a pa- 
tient by the various methods of re- 
fraction was not measured in our 
study. However, it is our impression 
that the Ophthalmetron takes consid- 
erably longer to refract most patients 
than does retinoscopy, when such fac- 
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tors as seating and aligning the pa- 
tient, the actual refraction by the 
instrument, and interpreting the re- 
sults are all considered. We estimated 
that it took approximately two min- 
utes to complete an "average" refrac- 
tion by retinoscopy, vs approximately 
seven minutes to obtain an averdge 
refraction by the Ophthalmetron (in- 
cluding interpretation of the tracing). 
Nevertheless, use of a technician with 
the Ophthalmetron can eliminate 
some of the time spent on retinoscopy 
by a professional refractionist. 

The research potential of this in- 
strument has not been explored ade- 
quately. We were able to examine the 
progressive changes in corneal curva- 
ture in a few postoperative kerato- 
plasty patients by determining the 
refractive error with the Ophthalmet- 
ron. The availability of an objective 
and graphie portrayal of the astig- 
matic error from time to time in the 
same eye opens the way for investi- 
gations of progressive changes in the 
corneal curvature in a variety of dis- 
ease and postoperative conditions. 


Bausch and Lomb, Inc., furnished the Ophthal- 
metron for the study and trained the technician 
to operate the instrument. 

Mitch Passavoy helped to design this study. 


Key Words.—Infrared refracting device; 
Ophthalmetron; subjective refraction; reti- 
noscopy. 
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Coats Disease 


Ido Egerer, MD; William Tasman, MD; Terrance L. Tomer, Philadelphia 


In this report, 31 cases of Coats dis- 
ease are reviewed. The location of vascu- 
lar abnormality and exudation was found 
to be distinctly more common in the tem- 
poral retina (especially superiorly) and 
in the macular and perimacular areas. 
Xenon arc photocoagulation or cryother- 
apy or both as well as a scleral buckling 
procedure in cases of retinal detachment 
appeared to be helpful modes of therapy, 
especially if two or less quadrants were 
involved. The possibility of recurrence of 
the disease was emphasized by the fact 
that three patients developed new lesions 
several years after completion of treat- 
ment. 


E 1908, Coats! published the first 
of two articles in which he de- 
scribed a condition characterized by 
retinal vascular changes and exuda- 
tion. This initial report was based on 
the histopathologic examination of 
six eyes examined by Coats himself, 
while the clinical description of these 
eyes was provided by the referring 
physician. Additional cases reported 
by Coats were collected from the lit- 
erature and included both clinical and 
histologic descriptions. The classifica- 
tion presented in this first paper was 
later refined in a second article? that 
appeared in 1912. At that time, an- 
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giomatosis retinae was separated 
from the entity he had described in 
1908, and the disease was no longer 
divided into groups. 

Leber, also in 1912, wrote an ar- 
ticle in which he described what has 
now become known as Leber multiple 
miliary aneurysms with retinal de- 
generation. He was critical in this ar- 
ticle of the heterogeneity of Coats' 
material, and felt that his own cases 
were really manifestations of Coats 
disease that had a more clearly de- 
fined and homogeneous nature. Ac- 
tually, this criticism was somewhat 
invalid, since it referred to Coats’ 
1908 paper, and not the 1912 revision 
that appeared in the literature one 
month after Leber’s publication. 

As already mentioned, in his second 
article Coats no longer divided his 
disease into groups or stages. He also 
excluded older patients and targeted 
the retinal capillaries as the primary 
site of pathological condition. In addi- 
tion, it is interesting to note that 
eight of the 13 cases reported by Le- 
ber constituted part of Coats’ original 
series and that Leber also suggested 
the capillaries and precapillaries as 
the initial site of pathologic change. 

In 1915, Leber* wrote two more ar- 
ticles on Coats disease and at that 
time came to the firm conclusion that 
the disease he described in 1912 was 
identical to that of Coats. We agree 
with Leber and many other investi- 
gators who make little distinction be- 
tween the two conditions.** 
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VASCULAR 


ABNORMALITY EXUDATION 


Fig 1.—Location of telangiectatic areas 
and exudation in juvenile patients be- 
tween ages of 2⁄2 and 16 years. Most com- 
mon site for both was superior temporal 
quadrant. S signifies superior; |, inferior, 
T, temporal; N, nasal. 


VASCULAR 


ABNORMALITY EXUDATION 


Fig 2.—Location of telangiectatic areas 
and exudation in patients between the 
ages of 17 and 28. Again, vascular abnor- 
malities are most common superior tem- 
porally, and exudation is most common on 
temporal side. S signifies superior; |, infe- 
rior; T, temporal; N, nasal. 


Materials and Methods 


For the evaluation of our material we 
have separated our 31 patients with Coats 
disease into a juvenile and adult form on 
the basis of age. The juvenile group in- 
cludes patients up to 16 years of age while 
the older group contains patients between 
the ages of 17 and 28. All of the patients 
were periodically examined by the staff of 
the retina service of the Wills Eye Hospi- 
tal over a period of eight years and were 
followed with fundus photographs and 
fluorescein angiography. Many of the pa- 
tients were also treated. 


Results 


Clinical Observations.— T wenty- 
three patients with the clinical diag- 
nosis of Coats disease were between 
the ages of 24% and 16 years of age, 
and eight patients were between the 
ages of 17 and 28. The average age of 
the juvenile group was 10 years, al- 
though two thirds of the patients in 
this category were under the age of 
10, and only one third were older than 
10. It was noted that the location of 
vascular abnormality and exudation 
in children (Fig 1) showed a marked 
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Fig 3.—Left, Marked vascular changes are seen in an area overlying exudation in 16- 
year-old boy with Coats disease. There is marked beading of the vessels as well as aneu- 
rysmal dilatation. Slow filling of a venous channel can be seen (arrow). Right, Same pa- 
tient as seen at left showing intensification of fluorescein dye and filling of venous chan- 


nel (arrow) obscured in an earlier picture. 


predilection for the temporal area of 
the retina, especially the superior 
temporal quadrant, the macular area 
and the retina temporal to the fovea. 

In adolescents and young adults, 
telangiectasis and exudation were 
again common superior temporally 
(Fig 2). However, vessel change oc- 
curred with equal frequency in the in- 
ferior temporal, inferior nasal, and 
superior nasal retinal areas. This 
group averaged 21 years of age and 
the sex distribution, as was the case 
with children (19 male and four 
female subjects), demonstrated a 
marked predominance of male sub- 
jects (six male and two female sub- 
jects). 

A relatively low incidence of blacks 
was noted in both groups, but this 
was not a statistically significant 
finding. The left eye was slightly 
more involved in children (11 OD and 
12 OS) and the right eye in adoles- 
cents and young adults (8 OD and 7 
OS). Bilateriality was uncommon and 
when present the second eye was only 
minimally affected. It was present in 
two juveniles (8.7%) and one adult 
(12.5%). 

Fluorescein Angiography.—Fluores- 
cein angiography of the retina pre- 
sented a dramatic appearance in 
Coats disease. In most cases, the vas- 
cular changes were intimately associ- 
ated with massive retinal exudation 
and thickening of the retina. When 
exudation occurred, it clinically ap- 
peared as a yellow elevated mass that 


often obscured the vascular patterns. 
On fluorescein examination, the 
larger vessels within such an area 
showed dilation, beading of the wall, 
aneurysmal formation, and total or 
partial vein occlusion (Fig 3, left). In 
addition, arteriovenous (A-V) chan- 
nels became prominent and usually 
had a retarded flow rate. Occasionally 
broad, intraretinal neovascular chan- 
nels were observed originating from 
A-V communications (Fig 4). These 
malformations terminated in a brush- 
like preretinal configuration. 

As one might expect, the bizarre 
changes of the larger vessels ap- 
peared to be more pronounced close to 
an area of diseased retina and more 
normal close to areas of unaffected 
retina (Fig 5). This is especially true 
of the numerous A-V communications 
that showed more marked slowing of 
blood flow the closer they were to an 
affected area (Fig 3, right). 

The smaller retinal vasculature also 
demonstrated significant patterns. Of 
particular importance was the gener- 
ally diffuse loss of the normal capil- 
lary bed and its replacement by large 
A-V communications. Microaneurys- 
mal changes, too, were delineated 
by fluorescein angiography, demon- 
strating the relationship of these an- 
eurysms to the capillary bed. Most 
commonly, they were found in areas 
of diffuse capillary drop out and 
within this environment tended to oc- 
cur at the edges of the above-men- 
tioned patches where they were usu- 
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Fig 4.—A 16-year-old girl with Coats’ 
disease showing broad neovascular areas 
with brush-like appearance. 


ally oriented toward the center of the 
avascular bed (Fig 6). Such areas of 
capillary paucity with accompanying 
microaneurysms may occur in areas 
close to or remote from exudation 
(Fig 7). 

Treatment of Coats Disease.— 
Twenty patients representing 22 eyes 
(two patients had bilateral disease) 
were treated by one of us (WST) dur- 
ing the last eight years. Of these 20 
patients, 14 were children and six 
were adults. In the adult patients, 
the disease resembled clinically that 
which was seen in juvenile patients, 
but there was sometimes an associ- 
ated elevated cholesterol. Of the 22 
eyes treated, four had retinal detach- 
ments in which the retina was too ele- 
vated to effectively eliminate the 
abnormal vasculature by photocoagu- 
lation or cryotherapy. These four pa- 
tients were treated with scleral buck- 
ling procedures. A scleral bed was 
dissected in the area of the abnormal 
vasculature, and diathermy was ap- 
plied to the scleral bed following 
which subretinal fluid was drained, 
and a silicone rubber implant was 
buried. In each of the four cases, suc- 
cessful reattachment of the retina 
was achieved, and the exudation 
gradually absorbed as the abnormal 
vasculature disappeared. However, 
one of these patients did not recover 
useful vision despite the fact that the 
disease process appeared to be halted. 
In another of the patients with reti- 
nal detachment, a retinal break was 
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Fig 5.—An 11-year-old boy with Coats 
disease showing areas of capillary avas- 
cularity traversed by a large dilated A-V 
communicating vessel (arrow). There is 
also accentuation and microaneurysmal 


change in precapillary network near 
avascular zone. 


noted preoperatively, and a scleral 
buckling procedure was done beneath 
the retinal break in order to reattach 
the retina. 

Following treatment, each of the 
patients was followed from eight 
months to eight years, with all but 
two of the patients having been fol- 
lowed for greater than two years. The 
number of treatments administered 
with either xenon arc photocoagula- 
tion or cryotherapy ranged from one 
to four treatments, but averaged 
close to two treatments per patient. 
Exudate usually began to disappear 
within six weeks after treatment if 
the abnormal vasculature was elimi- 
nated and frequently was absorbed 
within 10 to 12 months after treat- 
ment. Of 18 eyes treated with xenon 
photocoagulation or cryotherapy or 
both, all but three showed resolution 
of the disease. One failure was in a 
patient with associated retinitis pig- 
mentosa, while two others occurred in 
patients with vascular involvement in 
three quadrants. As more patients 
were treated, it became apparent 
that the disease was distinctly easier 
to treat, and a successful result was 
more predictable when only two or 
less quadrants showed vascular 
change. 

The reappearance of exudate at a 
later date signified recurrence of the 
condition and necessitated a careful 
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Fig 6.—A 17-year-old boy with Coats dis- 
ease showing an area of capillary avascu- 
larity. Microaneurysms surrounding this 
area are oriented toward avascular zone. 
This area is in close proximity to marked 
exudation. 





Fig 7.—This figure shows another area 
of capillary avascularity (arrow) in a 16- 
year-old which is distantly removed from 
any exudation. Microaneurysmal changes 
in A-V communications are again appar- 
ent. 


search of the fundus to find the new 
abnormal vessels. This is a partic- 
ularly significant point since three of 
the juvenile patients in this series 
showed recurrences as much as five 
years after the disease had appar- 
ently been eradicated. In one patient, 
the recurrence of the Coats disease 
developed two years after the fundus 
had been clear of any exudation, in 
the second patient, it occurred 2% 
years after the fundus had been clear, 
and in the third patient, it occurred 
five years after the fundus had been 
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clear of any exudate. In each in- 
stance, retreatment was applied to 
the newly found vaseular abnormal- 
ities and exudate once again reab- 
sorbed. Because of these recurrences 
it has become our policy to follow all 
patients with Coats disease at least 
twice a year since recurrence appears 
to be a distinct possibility in a small 
percentage of cases. 


Comment 


The presence of dilation and tor- 
tuosity of large retinal vessels as well 
as the typical grape-cluster or light- 
bulb configuration that frequently af- 
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fects these same vessels, and the lack 
of normal capillaries have all been 
well documented in the past litera- 
ture.°"" 

The reports of the past together 
with our own lead us to certain pre- 


sumptive observations. First, the 
changes in the larger vessels are 
quite variable in appearance and the 
severity of their malformation paral- 
lels the degree of surrounding retinal 
damage as manifested by retinal 
thickening, exudation, hemorrhage, 
and destruction of small vessels. The 
most bizarre changes occur within 
A-V communicating channels where 
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a retarded flow is frequently seen. 
This suggests that the large vessel 
changes may be secondary to the 
smaller vascular abnormalities. 

The distribution of the retinal mi- 
croaneurysms, as demonstrated best 
by fluorescein angiography, indicates 
that their preferred location may-be 
influenced by retinal hypoxia, due to 
the fact that the microaneurysms are 
usually present in areas of diffuse 
vascular destruction and are oriented 
toward the capillary free zone. 
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Ocular Manifestations of Xeroderma 
Pigmentosum in a Black Family 


Robert A. Bellows, MD, Boston; Moshe Lahav, MD, New Haven, Conn; 
Frank J. Lepreau, MD, Deschapelle, Haiti; Daniel M. Albert, MD, New Haven 


Xeroderma pigmentosum occurred in 
three siblings of a black family in Haiti. 
One affected child developed a fungating 
mass that obscured the cornea and lim- 
bus. The lesion recurred after two ex- 
cisional biopsies, and enucleation was 
performed. Microscopical examination of 
the biopsy lesion and the involved area of 
the enucleated globe showed similar find- 
ings: exuberant granulation tissue, in- 
flammation, acanthosis, and dysplasia of 
the epithelium. An important additional 


By hasan pigmentosum is a rare 
progressive precancerous dis- 
order of the skin and mucous mem- 
branes. The disease is inherited'? and 
a history of consanguinity is often 
elicited in affected  individuals.*^ 
Characteristically, there is abnormal 
skin sensitivity to the ultraviolet 
component of sunlight, and the clini- 
cal appearance of the exposed skin 
has been thought to resemble a radia- 
tion dermatitis." Cutaneous cancers 
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feature was the presence of atypical cells 
with notable pleomorphism at the base of 
the corneal lesion. Scalp nodules excised 
from two of the children were infiltrative 
squamous cell carcinoma. The fungating 
corneal lesion demonstrated in this report 
differs greatly from the pterygium-like 
growths, pannus-like infiltrates, hyper- 
keratotic changes, and carcinomatous 
processes previously described, which 
arise from the ocular tissues of patients 
with xeroderma pigmentosum. 


occur with high frequency,*'® and pa- 
tients with this disease seldom sur- 
vive to adulthood." 

The first complete description of 
this disease was made by Kaposi in 
1874." In 1943, Reese and Wilber 
were able to find reports of approxi- 
mately 460 cases in the literature.’ 
Ocular complications have been esti- 
mated to occur in about 30% of af- 
fected patients and involve the lids 
and, less commonly, the conjunctiva 
and cornea. The present report in- 
cludes an unusual corneal lesion that 
recurred following exeisional biopsies 
and necessitated enucleation. An ad- 
ditional feature of this report is that 
the affected family is black. Although 
xeroderma pigmentosum has been re- 
ported in a variety of races, +" only a 
small number of documented cases 
have been recorded in blacks.'' *-?! 


Report of Cases 


CasE 1.—A 6-year-old Haitian boy was 
seen at the Hopital Albert Schweitzer in 
January 1971. The family history was non- 
contributory and definite paternal con- 
sanguinity could not be established. The 
mother was in good health with no derma- 
tologic or ocular abnormalities; a reactive 
VDRL test for syphilis was the only posi- 
tive finding. The father was 45 years old 
without known disease. Three other sib- 
lings died at age 2 or younger of alleged in- 
fection or dehydration, and none of the 
children was known to have the stigmata 
of xeroderma pigmentosum. 

The boy had been observed since age 3 
by a missionary nurse who noted that the 
child had gradually developed widespread 
cutaneous nodules that were most severe 
on his face. The patient's mother reported 
that a progressively enlarging mass was 
first noted to arise from the left orbit 
in October 1970. On examination the skin 
manifested multiple, fine, hyperpigmented 
macular lesions, most prominent on the ex- 
posed areas. Discrete lesions were sur- 
rounded by lighter skin, giving a "salt and 
pepper" appearance. There were multiple 
hard nodules on the face and extremities, 
many of which were umbilicated or ulcer- 
ated. The head and body habitus were 
normal for the boy's age, there was no evi- 
dence of malnutrition, and the genitalia 
were normal in size. Results of the remain- 
der of his physical examination and labo- 
ratory studies, including hematologic eval- 
uation, urinalysis, and x-ray films of the 
skull, chest, and long bones, were normal. 
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Fig 1.—Large fungating mass protruding from left orbit as well 
as multiple focal areas of hyperpigmentation with surrounding at- 


rophy and cutaneous nodules (case 1). 


On ophthalmologic examination an exu- 
berant fungating mass protruded from the 
left orbit (Fig 1). The estimated visual acu- 
ity of his right eye was counting fingers at 
two feet; the left eye could not be tested. 
The right lids had areas of hyperpigmen- 
tation, but there were no nodules or cica- 
trization. The right conjunctiva was dry 
and keratinized. The cornea was opaque 
and extensively vascularized, precluding 
visualization of the anterior segment. 
Prior to examination under anesthesia, a 
large portion of the left orbital mass spon- 
taneously separated and was submitted for 
pathologic examination (specimen E-71- 
106A). At surgery, a huge, friable, highly 
vascular mass appeared to arise from the 
limbal region of the inferior nasal quad- 
rant of the left globe (specimen E 71- 
106B). The underlying cornea was opaque 
and extensively vascularized, preventing 
examination of the internal structures of 
the globe. In March 1971, the lesion re- 
curred and a second attempt at excision 
was undertaken (specimen E-71-106E). At 
the same time a biopsy specimen of the 
skin nodule from the forehead was ob- 
tained (specimen E-71-106D). In May 1971, 
because of rapid regrowth of the fungat- 
ing lesion, enucleation was performed 
(specimen E-71-106). The patient was sub- 
sequently seen in March 1972, and no evi- 
dence of orbital recurrence was found. A 
biopsy of a scalp nodule was carried out at 
the time (specimen E-72-190). 

CASE 2.—A 4-year-old black girl, sister of 
patient 1, was first seen in January 1971 
because of poor vision, photophobia, and 
bilateral conjunctival lesions. Findings 
from her general physical examination 
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Fig 2.—Characteristic focal pigmentation and surrounding atro- 
phic depigmentation of left arm and the face. Note the nodular 
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and verrucaform lesions on the forehead and nose (case 2). 
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Fig 3.—Fleshy vascular tissue obscuring 


the nasal portion of the left globe and the 
hazy opacification of the cornea (case 2). 


were normal except for multiple, fine, 
hyperpigmented macular lesions with sur- 
rounding pale zones that were noted on the 
face, thorax, and extremities (Fig 2). In 
addition there were many firm nodules on 
her face and extremities, some of which 
were ulcerating or verrucaform in charac- 
ter. Laboratory studies similar to those in 
case 1 were performed and results were 
within normal limits. 

On eye examination the visual acuity 
could not be measured, and the lids were 
not grossly involved. A pink, fleshy, con- 
junctival mass arose from the inferior 
temporal limbal region of the right globe. 
This lesion extended onto the cornea, 
which was diffusely edematous and vas- 
cularized. Visualization of the anterior 
chamber was possible and there was no in- 
volvement of the iris or lens. Indirect oph- 
thalmoscopy demonstrated a normal poste- 
rior pole and peripheral fundus. On the 
surface of the left globe, a large fleshy 
lesion extended from the nasal limbus 
to cover approximately two thirds of the 





Fig 4.—Note freckling depigmentation, 
and hyperkeratosis in the early stage of the 
disease (case 3). 


cornea (Fig 3). The remaining cornea was 
densely opacified and vascularized as well 
as edematous. The anterior segment of the 
eye could not be visualized. i 

Examination one year later demon- 
strated an increased number of cutaneous 
nodules, and a biopsy specimen of a scalp 
nodule was obtained (specimen E72-191). 
The corneas were now opaque and the vi- 
sion had deteriorated severely. 

CasE 3.—A 6-month-old black boy, 
brother of patients 1 and 2, was first seen 
in January 1971. Findings from the physi- 
cal examination were completely normal at 
that time and there was no evidence of 
skin hyperpigmentation or nodules. Re- 
sults of a complete eye examination, 
including indirect ophthalmoscopy, were 
within normal limits. The patient was seen 


Xeroderma Pigmentosum /Bellows et al 





15 months later and was noted to have 
marked photophobia, erythematous con- 
junctivas, and hazy corneas. His skin dem- 
onstrated fine hyperpigmented macular le- 
sions of the face and extremities (Fig 4). 


Histopathologic Results 


Case 1 (Specimen E71-106).— 
Gross.—The left globe measured 
20 x 20x 22 mm with 7 mm of optic 
nerve attached. A large fungating, 
yellow-gray mass covered the cornea 
and limbus and measured 17 x 18 X 13 
mm (Fig 5). The rest of the globe was 
unremarkable. 

Microscopical.CA large epibulbar 
mass showing exuberant granulation 
tissue composed mainly of fibrous tis- 
sue, thin-walled blood vessels, and 
chronic inflammatory cells was ob- 
served. Part of the mass was covered 
- -by corneal epithelium. At the base, 

“normal corneal structure with severe 
scarring and vascularization was 
present. Notable mononuclear infil- 
tration was present at the limbus. 
The epithelium at the limbus showed 
very little acanthosis. Areas of in- 
vasion and clusters of atypical 
squamous cells were seen. In some 
areas, minimal keratinization was 
seen on the surface and, occasionally, 
individual cell keratinization and 
atypical mitotic figures. Findings on 
examination of the remainder of the 
globe were essentially unremarkable. 
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Fig 5.—Left, Tumor mass arising from 
the limbal area and invading the cornea in 
case 1 (specimen E71-106). Note that re- 
mainder of the globe is intact (hematoxy- 
lin-eosin, original magnification X 2). 
Right, Higher magnification of mass; note 
vascularization of tissue (hematoxylin-eo- 
sin, original magnification, x 7.5). 


The mass that separated spontane- 
ously from the cornea (specimen E71- 
106A) (Fig 6, top and center) showed 
corneal tissue with epithelial and su- 
perficial stromal dysplasia and necro- 
sis. Some cells appeared to be typical 
fibroblasts, while atypical cells with 
severe pleomorphism and frequent 
mitotie figures and occasional giant 
cells were present. Two consultants 
thought that these changes were sug- 
gestive of angiosarcoma (Fig 6, bot- 
tom). The lesions removed from the 
globe as excisional biopsy specimens 
(E71-106 B&E) have features in com- 
mon with the bulbar mass on the enu- 
cleated eye and the lesion that sep- 
arated spontaneously trem the mass 

Biopsy material from nodules on 
the forehead (E71-106D) and scalp 
(E73-190) in case 1 and scalp in case 
2 (E72-191) was interpreted as infil- 
trative keratinizing squamous cell 
carcinoma (Fig 7). 


Comment 


Xeroderma pigmentosum is an in- 
herited precancerous disorder of 
mucosal and cutaneous tissues. The 
mode of inheritance is considered to 
be autosomal recessive’ as well as 
partially sex-linked recessive.*^ How- 
ever, in the patients described, con- 
sanguinity was suspected, but a full 
pedigree could not be obtained. The 
occurrence of the disease in a black 











Fig 6.—Top, Mass that separated spon- 
taneously from the cornea (case 1, speci- 
men E71-106A). Note highly vascular gran- 
ulation tissue with overlying epithelium 
(hematoxylin-eosin, original magnification 
x 15). Center, Higher magnification of one 
area in the mass. Note vascularization and 
chronic inflammatory cell infiltration 
(hematoxylin-eosin, original magnification 
x 400). Bottom, Basal area of mass dem- 
onstrating vascularization, pleomorphism 
of cells, and giant cells (hematoxylin- 
eosin, original magnification x 500). 
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family, while rare, is not unique. At 
one time it was stated that the in- 
creased skin pigmentation precluded 
the occurrence of the disease. How- 
ever, 15 affected blacks have been de- 
scribed in recent years.'^?' Although 
the disease causes ocular symptoms in 
30% of the patients, approximately 
80% of the black patients reported 
had had severe ocular abnormalities 
often leading to blindness. This may 
indicate that the estimated percent- 
age of ocular abnormalities might be 
inordinately low, or the black patients 
may be even more susceptible to the 
adverse effects of ultraviolet radia- 
tion of their periocular and ocular tis- 


- Sues. 


Skeletal, central nervous system, 
and other developmental abnormal- 
ities have been described in patients 
with xeroderma pigmentosum.*-- 
Metabolic and biochemical abnormal- 
ities including renal impairment, 
aminoaciduria, and adrenal pituitary 
hypofunction have also been re- 
corded.?-? Affected individuals have 
a normal appearance at birth, but 
during the first one or two years of 
life show progressive skin changes. 
These are usually manifest with the 
development of erythematous dis- 
coloration of the skin regions exposed 
to sunlight and in time are followed 
by freckle-like patches of hyper- 
pigmentation as demonstrated in case 
3. Subsequently, development of 
atrophic areas with interposed telan- 
giectasia becomes evident. The skin 
then develops localized areas of hy- 
perkeratosis and wart-like lesions in 
the pigmented areas, often assuming 
a fungating or ulcerated appearance. 
It is in these lesions that malignant 
degeneration occurs. A spectrum of 
resulting malignant neoplasms oc- 
curs, basal cell and squamous cell car- 
cinomas predominantly, and, less 
malignant melanomas 
have been shown to have a definite 
association with xeroderma pig- 
mentosum.^ A variety of other tu- 
mors has also been described.” It has 
been suggested that most affected 
patients die in the first or second dec- 
ade of life as a result of malignancy, 
sepsis, or hemorrhage." However, pa- 
tients with a milder form of the dis- 
ease appear to have a more favorable 
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Fig 7.—Left, Biopsy specimen of skin nodule from forehead of patient 2 (specimen 
E71-107A) demonstrating keratinizing squamous cell carcinoma (hematoxylin-eosin, 
original magnification x 50). Right, Higher magnification of same area showing invasion 
of the dermis by small clusters of atypical squamous cells (hematoxylin-eosin, original 
magnification x 200). The histologic appearance is similar to that seen in the biopsy 
specimens from the forehead (specimen 71-106D) and scalp (specimen E72-190) le- 


sions of patient 1. 


prognosis." '? 

Biopsies of the affected area in the 
erythematous stage show dilation 
and inflammation of the superficial 
blood vessels and hemorrhagic exu- 
date." The hyperpigmented areas his- 
topathologically show heavy deposi- 
tion of pigment granules within the 
basal cell layer of the epithelium.” 
While the atrophic lesions result from 
atrophy of the epidermis, particularly 
of the prickle-cell layer, corium, and 
skin appendages, they show, in addi- 
tion, a slight increase in the elastic 
tissue, hyperkeratosis, and, in some 
instances, irregular prolongation of 
rete ridges.' 

The frequent occurrence of ocular 
abnormalities? may constitute the 
earliest symptoms of disease. These 
changes include erythema of the sur- 
rounding skin, photophobia, blepha- 
rospasm, and lacrimation. Conjunc- 
tival hyperemia accompanied by a 
serous or mucopurulent discharge 
may be a prominent feature. The ulti- 
mate changes of conjunctival xerosis, 
edema, and keratinization may also 
develop. Vascularization of the cornea 
with ensuing corneal opacification, 
ulceration, and, in some instances, 
eventual perforation have been re- 
corded.*^^ Rare instances of iris 
atrophy and abnormal iris pigmenta- 
tion have been reported. There ap- 
pears to be a particular predilection 
for lesions to develop in the limbal 
area, and a variety of changes include 
phlyeten-like processes, pinguecula, 
pseudopterygia, malignant melanoma, 
and squamous cell carcinoma.” °’ 


Only a very few instances of 
squamous cell carcinoma arising from 
areas of involved cornea have been 
well documented.* 

The skin changes that occur in 
these patients frequently involve the 
lid and are associated with loss of 
cilia, ectropion, entropion, shrinkage 
of the cul-de-sac with symblepharon, 
and ankyloblepharon.**' Although 
the spectrum of conjunctival and 
corneal abnormalities is well demon- 
strated in the cases described here, 
the clinical changes in the lid were 
less apparent. The most unusual as- 
pect of this report relates to the 
fungating corneal lesion that exten- 
sively involved the limbus and cornea 
of patient 1. On histopathologic ex- 
amination this lesion was found to 
be composed of extensive granulative 
tissue. Areas of this tumor, however, 
were interpreted by two consultants 
as suggestive of an angiosarcoma in 
view of the multiple atypical pleomor- 
phic cells suspected to be of vascular 
origin. At the margins of this tumor, | 
there were prominent features of 
squamous cell carcinoma. It is inter- 
esting that multiple benign angio- 
matous processes have been recorded 
in the case of xeroderma pigmento- 
sum.** 

Ophthalmologic treatment usually 
directs that the patient avoid ul- 
traviolet light or protects the exposed 
skin and ocular tissues by various mo- 
dalities. Plastic surgery and corneal 
grafting have been attempted in the 
late stages. Surgery, irradiation,’ 
and chemotherapy" have been used in 
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the treatment of malignant neo- 
plasms. 

It is well recognized that the skin 
of patients with xeroderma pigmen- 


tosum is most sensitive to light hav- 
ing a wavelength of 280 to 310 my." 


The light of these wavelengths has a 
maximum damaging effect on the DNA 
molecule that produces pyrimidine 
dimers in DNA. In vivo* and in 
vitro??* studies indicate that the cells 
of xeroderma pigmentosum patients 
are unable to undergo normal repair 
synthesis of DNA after exposure to 
ultraviolet light. It is hypothesized 
that the defect may be an enzyme 
specifically an endonuclease, that nor- 
mally recognizes the injury site and 
cleaves the damaged portion of DNA. 
Although the skin of xeroderma pig- 
mentosum patients has the normal 
protection rendered by dermal pig- 
mentation and keratinization, the oc- 
eurrence of malignant neoplasms 
may be in some way related to the de- 
fect in repair-replication of DNA. It 
is speculated that this defect either 
leads to mutations causing malignant 
transformation or renders the cells 
vulnerable to viral or other oncogen- 
ic stimuli that induce malignant 
change.” 


This investigation was supported in part by 
Public Health Service grant EY-00002, Research 
to Prevent Blindness, Inc., and the Connecticut 
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Low-Dose Epinephrine 


Effect on Intraocular Pressure 


Stephen A. Obstbaum, MD; Allan E. Kolker, MD; Charles D. Phelps, MD, St. Louis 


The effect of low doses of epinephrine 
hydrochloride on intraocular pressure 
was evaluated. Concentrations of 12%, 
'49e, 2%, and 1% epinephrine were ad- 
ministered to one eye of a patient over a 
four-week period. An interval of four 
weeks was allowed before the successive 
higher concentration was applied. The 
fellow eye was left untreated and served 
as a control. The results indicate that epi- 
nephrine lowers intraocular pressure at 
the concentrations tested with signifi- 
cantly greater effectiveness at the higher 
dose levels. 
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opically applied epinephrine hy- 

drochloride is widely employed in 
the management of the glaucomas. 
The observed changes in aqueous pro- 
duction’ and outflow facility^'" fol- 
lowing epinephrine administration 
are believed to be a consequence of its 
adrenergic properties." However, 
its well-known side-effects include or- 
bital pain and browache, reactive 
hyperemia, irritation, tearing, and 
blurred vision.'^*'* Corneal edema‘ 
and maculopathy'^ secondary to topi- 
cally applied epinephrine have also 
been reported. A true allergic ble- 
pharoconjunctivitis occurred in 1256 of 
patients in one study.'* The oxidation 
products of epinephrine are associ- 
ated with pigmentation of the con- 
junctiva and cornea, and lacrimal ob- 
struction with cast formation may be 
seen.'** Madarosis has recently been 
observed with chronic epinephrine ad- 
ministration.^ Angle closure glau- 
coma in anatomically predisposed 
eyes may also be produced with instil- 
lation of epinephrine.' The systemic 
side-effects of topically applied epi- 
nephrine include extrasystoles, tachy- 
cardia, palpitations, and elevation of 
systemic blood pressure.” ?? 


Submitted for publication July 2, 1973. 
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Washington University School of Medicine, St. 
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Reprint requests to Department of Oph- 
thalmology, Washington University School of 
Medicine, 660 S Euclid Ave, St. Louis, MO 63110 
(Dr. Kolker). 
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The clinical observation of reduced 
systemic effects plus improvement of 
maculopathy in isolated instances 
when the epinephrine concentration 
is reduced, suggests that some of the 
side effects of epinephrine might be 
dose-related. Low concentrations, if 
equally effective, would be preferable 
to higher doses. The purpose of this 
study was to investigate the intraocu- 
lar pressure response to low con- 
centrations of topically applied epi- 
nephrine in a group of ocular 
hypertensives. 


Methods 


Seventeen ocular hypertensive subjects 
without visual field loss were studied. They 
demonstrated symmetrical  intraocular 
pressures and open anterior chamber an- 
gles gonioscopically. All were patients of 
the glaucoma center and were accustomed 
to applanation tonometry and tonography. 
There were no ophthalmic medications 
given concurrently during the period of 
testing. One eye of each patient was 
treated with epinephrine in concentrations 
of 0.12%, 0.25%, 0.5%, and 1.0% as free base. 
The medication was instilled twice a day. 
Applanation pressure measurements and 
tonography were performed prior to and 
on completion of the four-week testing pe- 
riod with each drug concentration. A pe- 
riod of four weeks was allowed between 
testing each epinephrine concentration so 
that the measurements taken before each 
test period reflected a valid base line value. 
Most patients received the epinephrine 
concentrations from 0.12% through 1.0% in 
succession, although several began'at the 
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Table 1.—Effect of Epinephrine Therapy (Four Weeks)* 


Mean IOP = SE (mm Hg) 


Treated Eyes 
Concentra- 


tion, % P, 
0.12 24.81 
+1.10 
0.25 24.24 
271.18 
0.50 21.53 
et 22 


1.00 20.06 
£1.15 


Fellow Eyes 


AP, P. 
—2.631 
+0.99 
—2.52t 
271.11 
-—Ut 
271.07 
—6.251 
21.45 


25.81 
+4.49 
24.06 
+4.07 
24.94 
+1.18 
24.87 
+4.37 





* IOP indicates intraocular pressure; P;, initial IOP; P+, IOP after four weeks treatment; 
AP,, change in IOP; P., IOP after four weeks; and âP., change in IOP. 


+ Statistically significant change (P <.05). 


higher concentrations. The drug-free pe- 
riod between tests allowed for pressure 
stabilization after the higher concentra- 
tion of drug had been administered. An at- 
tempt was made to evaluate the patients 
at the same time of day at each visit. Ap- 
planation tonometry and tonography was 
performed on the fellow, untreated eye in 
a manner similar to that described for the 
treated eye. A probability value of P<0.05 
was considered to be statistically signifi- 
cant. 


Results 


opically applied epinephrine low- 
ered intraocular pressure at all con- 
centrations tested. A small reduction 
in pressure occurred with 0.12% epi- 
nephrine, and did not decrease more 
with the 0.25% concentration. With 
increasing concentration to 0.5% and 
1%, a further progressive decrease in 
intraocular pressure was found (Table 
1). 

Changes in intraocular pressure in 
untreated fellow eyes after four 
weeks were not significant, although 
small fluctuations did occur. (Table 
1). When the changes in intraocular 
pressure after one month of therapy 
(AP,) were corrected for pressure 
changes in the control eyes (AP.), the 
overall reduction in intraocular pres- 
sure was not statistically significant 
at the 0.12% and 0.25% concentra- 
tions. The changes for 0.50% and 
1.00% epinephrine, however, were 
highly significant. (Table 2). 

The change in outflow facility for 
each drug concentration in both the 
treated and untreated (control) eyes 
is indicated in the Figure. The only 
significant change in outflow facility 
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occurred in the treated eyes at the 
1.0% concentration of epinephrine. 


Comment 


Topically applied epinephrine is an 
effective ocular hypotensive agent in 
normal and glaucomatous eyes. It is 
particularly useful in patients with 
elevated intraocular pressure and 
cataracts and also in young patients 
with glaucoma. The patient with 
glaucoma and cataract does not suf- 
fer the pupillary effects of miotic 

erapy, and epinep doe ; 
produce the troublesome accom- 
modative changes frequently experi- 
enced with miotics in younger pa- 
tients. Despite its reduction of 
intraocular pressure, however, the 
side effects of epinephrine often pre- 
clude its effective utilization by the 
patient. Currently employed topically 
applied preparations, if totally ab- 
sorbed, would probably provide epi- 
nephrine at levels greater than those 
attained by systemic therapy." The 
use of lower concentrations of epi- 
nephrine might be as effective as 
higher strengths in reducing in- 
traocular pressure, while diminishing 
ocular and systemic side effects. 

Several dose-response studies^-' 
have shown that low concentrations 
of topically applied epinephrine will 
reduce intraocular pressure. One 
study suggested no significant differ- 
ence between 0.5% and 2.0% epineph- 
rine on pressure reduction or outflow 
facility (A.E. Kolker, unpublished 
data). The results of the present 
study indicate that epinephrine, ad- 
ministered topically, significantly re- 





Table 2.—Corrected Pressure 
Change 


Concentra- 
tion, %o 
—1.69 = 0.92 
—0.94 = 1.43 
—3.88 + 1.05* 
—5.13 + 0.69* 


* Statistically significant change in pres- 
sure (P <.05). 


Treated 
L] Untreated 





0.12 0.25 0.50 1.00 


Epinephrine Concentration, % 


Change in outflow facility (AC) in treated 
and untreated control eyes ateach epineph- 
rine concentration after four-week period of 
testing. Asterisk indicates statistical signifi- 
cance. | 


concentrations tested. However, the 
intraocular pressure response is sig- 
nificantly greater at the 0.5% and 
1.0% concentrations. The data on out- 
flow facility demonstrate the signifi- 
cant changes in this factor do not oc- 
cur until the 1.0% level. It does not 
appear therefore that enhancement 
of outflow facility is responsible for 
the improvement in intraocular pres- 
sure at the lower concentration of ep- 
inephrine. 

The literature concerning the ef- 
fects of topically applied epinephrine 
is not entirely clear. Early studies 
suggest that epinephrine reduces in- 
traocular pressure by decreasing 
aqueous production.’ Later workers 
demonstrated increased outflow facil- 
ity after prolonged use of epineph- 
rine.^* It was also shown that single 
doses of epinephrine can increase out- 
flow values in some individuals.***** 
A unified concept for the action of ep- 
inephrine was subsequently proposed 
as follows: (a) the earliest effect on in- 
traocular pressure is the result of de- 
creased aqueous production; (b) an 
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early increased outflow facility over- 
lapped the lower secretion; and (c) a 
progressive effect on increasing out- 
flow facility occurred with time." 

It is appealing to attribute the ac- 
tions of epinephrine to its alpha and 
beta adrenergic properties. The de- 
creased aqueous secretion would ap- 
pear to be a consequence of its beta 
action, while increase in facility of 
outflow would result from its alpha 
properties. The disparity between the 
changes in intraocular pressure and 
outflow facility at low concentrations 
suggests that the adrenergic receptor 
sites are differentially stimulated. 
The reduction of intraocular pressure 
without accompanying improvement 
in outflow with lower epinephrine 
concentrations reflects decreased 
aqueous secretion, while the 1.0% con- 
centration also increases the coeffi- 
cient of outflow. This agrees with the 
findings of other dose-response stud- 
ies.**?* It would appear that aqueous 
production is influenced at low con- 
centrations of epinephrine. The effect 
on outflow facility requires higher 
concentrations of the drug and re- 
sults in additional lowering of in- 
traocular pressure. 

The results of this study suggest 
that topically applied epinephrine can 
be used as an effective ocular hypo- 
tensive agent at concentrations lower 
than those generally utilized. 


This investigation was supported in part by 
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National Eye Institute special fellowships 1-FO3- 
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(Dr. Phelps), and Glaucoma Center grant EY 
00336. 
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TY 


of von Hippel-Lindau 


Retinal Angiomas 
I. Clinical and Angiographic Findings 


Morton F. Goldberg, MD, Steven Koenig, MD, Chicago 


Twelve angiomas in two patients with 
von Hippel-Lindau disease were photo- 
coagulated with the argon laser. At the 
levels of energy employed, this instru- 
ment was capable of occluding small and 
medium-sized feeder arterioles, but not 
vessels of large caliber. The laser also 
appeared capable of obliterating small 
angiomas (< 0.8 disc diameters) following 
direct photocoagulation of the angi- 
omas themselves. Larger angiomas were 
not always as susceptible to argon treat- 
ment. Late recurrence was noted clini- 
cally in one patient. Direct coagulation of 
the angioma may preserve more visual 
field than interruption of feeder arterioles. 
Fluorescein angiography is often valuable 
in determining whether or not retreatment 
is indicated, but may occasionally indi- 
cate absence of perfusion in the presence 
of a viable tumor. 


he treatment of von Hippel- 

Lindau retinal angiomas has in- 
cluded radiation, electrocautery, dia- 
thermy, xenon arc photocoagulation, 
and eryotherapy."* We are reporting 
the results of argon laser treatment 
of 12 angiomas in two patients with 
von Hippel-Lindau disease. 


Methods 


All fundi were carefully studied before 
(and following) photocoagulation by indi- 
rect ophthalmoscopy and fluorescein angi- 
ography. All angiomas with their feeding 
and draining blood vessels were dia- 
grammed on 8 x 12 inch fundus drawings. 
Peripheral fields were recorded before and 
after treatment on the Goldmann hemi- 
spherical projection perimeter. Best cor- 
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rected visual acuity was determined both 
before and after treatment. 

Photocoagulation was performed in all 
cases with the coherent radiation argon la- 
ser with Zeiss slit lamp delivery system 
and Goldmann three-mirror fundus con- 
tact lens. Only topically administered an- 
esthesia was required. Treatment was be- 
gun with 50u, 100p, or 200u beam diameters 
at 100 milliwatts (mw) for 0.1 seconds. 
Power and duration were gradually in- 
creased until a feeding arteriole showed 
interruption in its red blood column or un- 
til an entire angioma was converted from 
dark red to a diffuse pink-white. 


Report of Cases 


Case 1.—A 47-year-old white man had 
had poor vision all his life. He had brain 
surgery in 1948, and was told he had a 
cerebellar tumor. The patient’s maternal 
grandmother, male cousin, and daughter 
have the same disease; this pedigree is con- 
sistent with an autosomal dominant mode 
of transmission. 

Best corrected vision was 20/50 in the 
right eye and 20/60 in the left. There was 
minimal dise neovascularization OU. The 
right fundus revealed four angiomas lo- 
cated just posterior to the equator. Three 
of these were small (two at 9 o’clock were 
0.1 to 0.2 dise diameters [dd], and one at 6 
o’clock was 0.8 dd). The fourth was slightly 
larger (1 dd at 9:45 o’clock), with a well de- 
fined feeding arteriole, a draining venule, 
and a small amount of adjacent exudate 
(Fig 1 to 9). In the left eye, two small an- 
giomas were found at 2 o’clock (0.5 dd) and 
5 o'clock (0.2 dd) posterior to the equator 
(Fig 10). The larger angiomas leaked fluo- 
rescein, but the smallest did not (Fig 1 and 
2). The maculae of both eyes were normal 
in appearance. 

On Oct 6, 1971, the patient underwent 
argon laser photocoagulation that was 
aimed directly onto the small angiomata in 
the left eye (Fig 11 and 12). Technical fac- 
tors were as follows: a total of 39 burns, 
the 200u beam diameter, 300 mw, and 0.5 


second durations. There was one small, lo- 
calized hemorrhage over one of the lesions 
at the time of treatment. Six months 
thereafter, fluorescein angiography re- 
vealed no perfusion of the flat atrophic 
chorioretinal scars indicating the sites of 
the treated angiomas. The visual acuity 
was unchanged. 

In the right eye, argon photocoagulation 
was directed onto the three smaller lesions 
directly. Because of the larger lesion and 
its well defined feeding arteriole appeared 
to have considerable blood supply under a 
high head of pressure, and because the po- 
tentially dangerous effects of a high 
energy argon laser beam on the angio- 
matous lesion could not be predicted, only 
the feeding arteriole of this lesion was 
treated initially. Technical factors were as 
follows: a total of 219 burns, 50u to 200u 
beam diameters, 150 to 450 mw, and 0.1 to 
0.5 second durations. The smaller lesions 
were obliterated. The feeding arteriole of 
the larger lesion was interrupted. None of 
the angiomas leaked fluorescein immedi- 
ately following photocoagulation (Fig 3 
and 4). 

Two months later, the feeding arteriole 
of the larger angioma at 9:45 o'clock OD 
had recanalized and had become perfused 
once again (Fig 5). Therefore, the feeding 
arteriole was recoagulated, and the lesion 
itself was treated directly at that time (64 
burns, 2004 beam diameter, 200 mw, and 
0.5 second durations) (Fig 6 and 7). One 
month after the second treatment, a local- 
ized, small hemorrhage appeared over the 
larger angioma (Fig 8 and 9). This cleared 
spontaneously. 

When the patient was last seen 12 
months after the second treatment, all le- 
sions in both eyes appeared obliterated, 
and they had no fluorescein perfusion or 
leakage. The vision was unchanged from 
the original examination. The patient died 
16 months after the second treatment, and 
histopathologic findings in these eyes are 
reported separately in part 2 of this study.* 

CASE 2.—A 34-year-old white woman had 
had a large von Hippel angioma in her left 
eye (Fig 13), treated four times unsuccess- 
fully with xenon arc photocoagulation be- 
tween 1966 and 1969. In January 1972, her 
vision was 20/20 OD and 20/100 OS. The 
left eye revealed a large (8 dd) complex 
angioma at 3:30 o'clock with a great 
amount of surrounding pigment and sub- 
retinal exudate which extended just to the 
fovea (Fig 13). There was a nonrhegmato- 
genous retinal detachment around the le- 
sion for 5 to 7 dd. In addition, there were 
four small (0.5 dd) angiomas around the 
larger one. On Jan 7, 1972, the four small 
lesions in the left eye were treated directly 
with the argon laser with apparent obliter- 
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Fig 1.—Case 1, OD, 9:45 o'clock, pre- 
fluorescein injection, red free, before 
treatment. Arrows indicate three angi- 
omas; only the largest and the next largest 
angiomas fluoresced (compare to Fig 2). 


Fig 4.—Case 1, OD, 9:45 o'clock, 39 
seconds after fluorescein injection, one 


day after first treatment. There is no perfu- 
sion of any angioma. 


ation (226 burns with 50u beam diameter, 
200 to 400 mw, and 0.1 to 0.5 second dura- 
tions). The feeding arteriole to the large le- 
sion in this eye could not be interrupted 
(repetitive applications of the 50u beam 
diameter at 600 mw for 0.5 second dura- 
tions), so the lesion itself was treated 
directly (200 burns with the 50u beam 
diameter, at 350 mw, for 0.5 second dura- 
tions), but little reaction in the large an- 
gioma was noted. Three subsequent argon 
treatments were employed directly against 
this large angioma without success. Al- 
though the angioma turned pink-white on 
each occasion, the bright red color returned 
several weeks thereafter, and fluorescein 
perfusion and leakage persisted. This large 
lesion was subsequently treated with 
transscleral diathermy, with regression of 
most of the angioma. Small residual por- 
tions of the tumor were then obliterated 
successfully by xenon photocoagulation. 
The initial visual field OS revealed a total 
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Fig 2.—Case 1, OD, 9:45 o'clock, fluo- 
rescein photo, before treatment. 





Fig 5.—Case 1, OD, 9:45 o'clock, 21 
seconds after fluorescein injection, two 
months after first treatment. Major feeding 
arteriole again carries blood, and largest 
angioma is perfused once again. 


nasal hemianopsia which did not change 
after treatment. Vision OS temporarily 
fell to counting fingers at three feet. Six 
months after diathermy, vision OS was 
20/200. It fell to 10/400 ten months after 
diathermy, because of submacular pig- 
ment deposition. 

The right fundus had two angiomas, 
which were approximately 1% to 3 dd in 
size, and which were located equatorially 
at 8:30 and 10 o'clock (Fig 14 to 21). On Jan 
8, 1972, the feeding arterioles to these an- 
giomas were treated until they clinically ap- 
peared to be occluded (194 burns, the 100u 
beam diameter, 250 to 400 mw, and 0.1 to 
0.2 second durations). Interestingly, the 
angiomas themselves turned from a bright 
red to a dusky purple within several hours. 
The next day, the same angiomas were co- 
agulated directly with visible, white-pink 
reaction (250 burns, 50u to 100u beam 
diameters, 250 mw, for 0.2 to 0.5 second du- 
rations). Nine months later, the two lesions 
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Fig 3.—Case 1, OD, 9:45 o'clock, pre- 
fluorescein injection, red free, one day af- 
ter treatment. Argon laser burns were di- 
rected at the feeding arteriole of the 
largest tumor, rather than at the angioma 
itself. Compare angiogram in Fig 4. Two 
smallest tumors were obliterated by direct 
photocoagulation. 





Fig 6.—Case 1, OD, 9:45 o'clock, pre- 
fluorescein injection, red free, one day af- 
ter second treatment. Angioma itself was 
coagulated, along with recoagulation of 
the feeding arteriole. 


in the right eye and the four small lesions 
in the left appeared obliterated and did not 
leak fluorescein. Vision OD remained 
20/20. The initial visual field OD was nor- 
mal; but after treatment the field showed 
two absolute nasal scotomata which corre- 
sponded to the photocoagulation burns and 
extended from 25 to 30 degrees to the pe- 
riphery (Fig 20). Thirteen months after ar- 
gon treatment, all lesions were obliterated 
except for the 8:30 o'clock angioma, that, 
although it was smaller, was perfused once 
again. No definite retinal arterial input to 
the angioma could be discerned with fluo- 
rescein angiography (Fig 21 and 22) and a 
choroidal source of arterial supply was con- 
sidered possible. Repeat argon laser coag- 
ulation to the tumor was then carried out 
without complication. Es 
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seconds after fluorescein injection, one 
day after second treatment. Major feeding 
arteriole has again been interrupted. 





Fig 10.—Case 1, OS, 2 o'clock, 57 sec- 


onds after fluorescein injection, before 
treatment. 


Comment 


With the argon laser, 12 von Hip- 
pel-Lindau retinal angiomas were 
clinically obliterated in four eyes. In 
some relatively small angiomas, clini- 
cally obvious recurrence occurred sev- 
eral months after argon laser 
photocoagulation that had initially 
appeared to be successful. Because of 
initial uncertainties regarding pos- 
sible dangerous consequences of ap- 
plieation of the powerful blue-green 
laser light directly onto the red-col- 
ored angiomata, preliminary occlu- 
sion of the feeding arterioles alone 
was carried out in some cases. This 
proved to be feasible in small to me- 
dium-sized arterioles, but impossible 
when the arteriole was markedly hy- 
pertrophied (as the left eye of case 2). 
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Fig 8.—Case 1, OD, 9:45 o'clock, pre- 
fluorescein injection, red free, one month 
after second treatment. A small spontane- 
ous hemorrhage has occurred. 
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Fig 9.—Case 1, OD, 9:45 o'clock, 57 
seconds after fluorescein injection, one 
month after second treatment (compare to 
Fig 7 and 8). 





Fig 11.—Case 1, OS, 2 o'clock, pre- 
fluorescein injection, red free, one day af- 
ter first treatment. Angioma itself was co- 
agulated. 


Even when arteriolar occlusion could 
be accomplished, as verified by fluo- 
rescein angiography (Fig 4), it was 
not necessarily permanent (Fig 5). In 
addition, occlusion of feeder arteri- 
oles may be neither as effective nor as 
atraumatic as direct photocoagulation 
of the angioma. Although it has been 
clearly demonstrated that occlusion of 
feeding arterioles is an effective and 
apparently permanent means of in- 
farcting neovascular proliferations 
in diseases such as sickle retinop- 
athy,*" this therapeutic approach may 
not necessarily apply to the mal- 
formative angiomata of the von Hip- 
pel-Lindau syndrome. Such hamar- 
tomatous malformations may not be 
as sensitive to deprivation of their 


Fig 12.—Case 1, OS, 2 o'clock, 30 sec- 
onds after fluorescein injection, one day 
after first treatment. Note that feeding ar- 
teriole distal to photocoagulation burn is 
still perfusing the peripheral retina (ar- 
row), and is presumably preserving some 
visual field (compare to Fig 20). 


retinal blood supply as are prolifera- 
tive retinopathies that are character- 
ized by true neovascularization. In 
other words, the hamartomatous an- 
gioma, with its known neoplastic 
growth potential, may possibly re- 
main more viable under conditions of 
ischemia and hypoxia than does neo- 
vascular retinitis proliferans. Fur- 
thermore, occlusion of feeding arte- 
rioles, of necessity, infarcts all of the 
retina supplied by these vessels. In 
the ease of major-sized arterioles, ab- 
solute permanent sector field defects 
are created (Fig 20). When only the 
angioma is photocoagulated (Fig 11 
and 12), either no field defect occurs 
(if the angioma is small enough) or it 
is likely that only a local, small sco- 


von Hippel-Lindau Angiomas/Goldberg & Koenig 123 


i5 


f; 





seconds after fluorescein injection, before 
treatment. This large complex angioma 
could not be obliterated despite repeated 
attempts with both xenon and argon pho- 
tocoagulations. It ultimately was treated 
successfully with transscleral diathermy 
and subsequent additional xenon pho- 
tocoagulation. 





Fig 16.—Case 2, OD, 8:30 o'clock, 186 
seconds after fluorescein injection, 13 
months after first treatment. Angioma re- 
mains clinically obliterated. 


toma occurs, with considerable spar- 
ing of the more peripheral visual 
field. 

It is technically easier to coagulate 
only the angioma and to avoid the 
feeder vessel with an argon laser 
(partieularly with a slit lamp delivery 
system) than with ordinary xenon arc 
photocoagulators. Additional advan- 
tages of the laser include the follow- 
ing: apparent minimization of reac- 
tion in the retina and vitreous 
adjacent to the angiomas and elimi- 
nation of the need for retrobulbar an- 
esthesia. Although our experience is 
limited, it would appear that von Hip- 
pel angiomas<0.8 dd in size can often 
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Fig 14.—Case 2, OD, 8:30 o'clock, 554 
seconds after fluorescein injection, before 
treatment. 
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Fig 17.—Case 2, OD, 10 o'clock, 528 
seconds after fluorescein injection, before 
treatment. 


be effectively coagulated with the ar- 
gon laser, but that results in larger 
angiomas are less certain. 

The xenon arc remains an effective 
means of treating retinal angiomas,'* 
and may possibly be more effective 
in obliterating medium and some- 
what larger-sized angiomas than is 
the argon laser. However, histopath- 
ologic study of a 2 to 3 dd angioma 
treated with xenon photocoagulation 
has revealed viable tumor.* Slit lamp 
attachments to xenon arc photocoag- 
ulators may increase the utility of 
these instruments,’ and we have suc- 
cessfully treated a medium-sized von 
Hippel angioma at the ora serrata 





Fig 15.—Case 2, OD, 8:30 o'clock, 239 
seconds after fluorescein injection, one 
day after first treatment. Feeder arterioles 
were coagulated. Note interruptions in ar- 
teriolar blood column (arrows). 





Fig 18.—Case 2, OD, 10 o'clock, 265 
seconds after fluorescein injection, one 
day after treatment. Feeder arteriole has 
been interrupted (arrow). 





Fig 19.—Case 2, OD, 10 o'clock, 57 sec- 


onds after fluorescein injection, five 
months after second treatment. Angioma 
and its feeding arteriole remain obliter- 
ated. Tortuous draining venule has 
shrunken to normal size (compare to Fig 
17, 18, and 21). 
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Fig 20.—Case 2, OD. Two sector field defects were created by closure of arterioles 


that supplied blood to von Hippel angiomas. 





Fig 21.—Case 2, OD, 10 o'clock, 14 sec- 
onds after fluorescein injection, 13 months 
after initial treatment. Angioma is perfused 
once again (compare to Fig 17, 18, and 
19). No retinal arterial input is seen, sug- 
gesting a choroidal source of arterial 
blood. 


with such a system (unpublished 
data). Multiple freeze-thaw cycles 
with cryotherapy apparatuses are ef- 
fective in obliterating von Hippel 
angiomas if they are small enough. 
One case of a 1 dd angioma was histo- 
logically shown to be free of viable 
tumor eight months after such treat- 
ment." Very large angiomas, how- 
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Fig 22.—Case 2, OD, 10 o'clock, 20 sec- 
onds after fluorescein injection, 13 months 
after initial treatment. Note absence of ret- 
inal arterial input and presence of recur- 
rent enlargement and tortuosity of drain- 
ing venule (compare to Fig 17, 18, and 
19). 


ever, resist obliteration with either 
xenon or argon photocoagulation mo- 
dalities" and even cryotherapy. In 
the case of extremely large angiomas 
(many disc diameters in size), trans- 
scleral diathermy appears to be the 
treatment of choice, but is not in- 
variably successful itself. 

Follow-up fluorescein angiography 


is valuable in assessing whether or 
not an angioma has been completely 
obliterated and whether or not late 
occurrence takes place. Recoagulation 
is indicated when angiography con- 
firms perfusion of an angiomatous le- 
sion. However, as noted in part 2 of 
this report? angiography may show 
no perfusion, but viable tumor may be 
found histologically. Thus, angiogra- 
phy is useful when definite perfusion 
of the tumor is shown, but may give 
results that are falsely negative.’ 


This investigation was supported in part by 
the Robbins Fund and by the Illinois Society for 
the Prevention of Blindness. 


Key Words.—von Hippel-Lindau; angi- 
oma; photocoagulator; argon laser; dia- 
thermy; xenon; cryotherapy. 
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Argon Laser Treatment 


of von Hippel-Lindau Retinal Angiomas 
II. Histopathology of Treated Lesions 


David J. Apple, MD; Morton F. Goldberg, MD; George J. Wyhinny, MD, Chicago 


Five angiomas from a case of von Hip- 
pel-Lindau angiomatosis were studied his- 
topathologically 16 months following 
argon laser photocoagulation. Histopath- 
ologic examination of a moderately 
large angioma (one disc diameter [dd] in 
size) revealed that tissue destruction was 
only superficial, and that viable tumor ele- 
ments remained in spite of a direct treat- 
ment on the lesion itself and two treat- 
ments on its arteriolar feeder vessel. 
Therefore, despite the use of laser pho- 
tocoagulation and despite fluorescein an- 


t is the purpose of this paper 
to describe for the first time the 
histopathologic appearance of von 
Hippel retinal angiomas following ar- 
gon laser photocoagulation. Histo- 
pathologic findings of xenon-treated 
and cryo-treated angiomas have pre- 
viously been reported.'-* 


Materials and Methods 


Two globes from a 47-year-old white 
man affected with von Hippel-Lindau dis- 
ease were obtained at autopsy following 
death of the patient due to complications 
of a cerebellar hemangioblastoma. Death 
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giography that showed interruption of flow 
through the tumor, complete destruction 
of this angioma had not occurred. Another 
angioma (0.8 dd in size) was also in- 
completely destroyed. Histopathological 
analysis confirmed, however, that very 
small angiomata are effectively obliter- 
ated following direct argon laser pho- 
tocoagulation. The argon laser is also ca- 
pable of focally occluding small and 
medium-sized feeder arterioles if suffi- 
cient energy is applied. 


occurred 16 months after the second argon 
laser treatment session. A description of 
the clinieal findings, the details of treat- 
ment, and an analysis of the pretreatment 
and posttreatment fluorescein angiograms 
have been described (see page 121). Four 
lesions from the right eye and one from 
the left were recovered for histopathologic 
analysis. All had been previously treated 
with the argon laser. A sixth angioma, an 
inferotemporally located lesion in the left 
eye, was lost during technical processing. 

Lesion 1 (Fig 1, left), approximately 1.5 
mm in diameter, was located superotem- 
porally OD and was the largest angioma 
treated. It appears in Fig 1 through 9 of 
part 1 of this report. Lesions 2 and 3 (Fig 
l, left), each approximately 0.8 mm in 
diameter, were slightly inferior to lesion 1, 
and are seen in Fig 1 through 9 of part 1. 
Lesion 4 corresponds to the 6 o'clock lesion 
OD (Fig 1, right) and measures approxi- 
mately 0.6 mm. Lesion 5 was situated su- 


perotemporally in the left eye at the 2 
o'clock position, and corresponds to Fig 10 
to 12 of part 1 of this report. 

The enucleated globes obtained at au- 
topsy were immersed in 10% buffered for- 
maldehyde two hours after death. The 
globes were opened in the transverse (coro- 
nal) plane, and each lesion was individually 
dissected out and submitted separately for 
study. Following dehydration and embed- 
ding in epoxy resin, the tissue was sec- 
tioned for light microscopy (lu thick sec- 
tions), and selected samples were prepared 
for thin sectioning and electron micros- 


copy. 
Results 


The previously coagulated arterio- 
lar feeder to the major temporal angi- 
oma OD (lesion 1) is totally occluded, 
and the lumen is filled with erythro- 
cytes and granule-containing cells 
(leukocytes) (Fig 2). Dense banded 
material is situated between the cel- 
lular elements, representing fibrin in 
an organizing thrombus (Fig 3). The 
retina surrounding the vessel is ex- 
tremely thin. Occlusion of normal ret- 
inal vessels is observed in all treated 
areas (Fig 4). All layers are totally 
destroyed and are replaced by dense 
fibrous tissue, which merges with the 
underlying choroid and sclera (Fig 2). 
There is proliferation of cords of pig- 
ment epithelium throughout the outer 
aspect of the retinal lesion (Fig 2). 


* 
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Fig 1.—Left, Gross photograph of temporal fundus of enucleated right eye demonstrat- 
ing lesions 1, 2, and 3. (see Fig 1 to 9, part 1 of this study).' Arrow indicates photocoagu- 
lated feeder arteriole (reproduced from a Kodachrome transparency). Right, Gross pho- 
tograph of treated 6 o'clock angioma (lesion 4). Note dense pigmentation centrally 
(reproduced from a Kodachrome transparency). 
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Fig 3.—Electron micrograph of feeder vessel seen in Fig 1. Circumferential basement membrane is noted by small arrows. 
Lumen is plugged by erythrocytes (E), leukocytes (L), and organizing fibrin deposits (long arrows) (original magnifica- 
tion, x 2,000). Inset, Banded nature of fibrin deposit is noted at higher magnification (original magnification, x 50,000). 
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Fig 2.—Arteriolar feeder proximal to le- 
sion 1, 16 months after photocoagulation. 
Note total occlusion (arrow). Treated ret- 
ina is entirely replaced by dense scar tis- 
sue (edges demarcated by small arrows) 
(Mallory blue, x 110). Compare Fig 7 and 
8 of part 1." 
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Fig 4.—Retinal capillary adjacent to arteriolar feeder seen in 
Fig 1. Multiple treatments induced stagnation of flow and com- 
paction of lumen by leukocytes (L) and fibrin thrombi. Arrows in- 
dicate capillary basement membrane (original magnification, 


Fig 5.—Largest angioma treated (lesion 1; compare with Figure 
1, left). A fibrous band (F) courses across the superficial margin 
of tumor. Note that tumor consists of spindle shaped cells, which 
possess viable nuclei (Mallory blue, x 100). 


x 12,000). 


Histopathologic examination of the 
main angioma (lesion 1, Fig 5), that 
had been directly photocoagulated, 
and whose arteriolar feeder had been 
oecluded, reveals a fibrous membrane 
on the superficial aspect of the tumor, 
but the main mass underlying this 
membrane consists of viable, spindle- 
shaped cells. These cells course in an 
irregular pattern, and appear to be 
undergoing active proliferation. Nu- 
merous lipid laden cells are present 
within the substance of the tumor 
mass (Fig 6). 

Lesions 2 and 3 (Fig 7), where an- 
giomas had been directly photocoagu- 
lated, exhibit total destruction of the 
retina. The retina is reduced to a very 
thin fibroglial membrane in both loca- 
tions, and contains aggregates of pro- 
liferating, dispersed retinal pigment 
epithelial cells. No evidence of resid- 
ual tumor is observed. Lesion 5 of the 
left eye, where the angioma had also 
been directly photocoagulated, re- 
vealed complete destruction of the tu- 
mor with deposition only of residual 
scar tissue. 

The inferior tumor (lesion 4), that 
had been directly photocoagulated, 
demonstrates almost total oblitera- 
tion of recognizable tumor elements 
(Fig 8). The site of treatment is char- 
acterized by deposition of very dense 
fibrous tissue, interspersed with 
abundant proliferation of layers of 
dispersed, migrating pigment epithe- 
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Fig 6.—Higher power micrograph of tumor seen in Fig 5. There is cytoplasmic auto- 


lysis due to delayed fixation, but nuclei appear viable. Note clusters of lipid within 


macrophages (arrows) (Mallory blue, x 250). 


lium. At one edge of this lesion, how- 
ever, there are clusters of spindle- 
shaped elements (Fig 9), interpreted 
as foci of viable cells at an incom- 
pletely treated area of the original 
angioma. 


Comment 


Examination of the treated feeder 


vessels by histopathologic techniques 
confirms the ability of the argon laser 
to induce fibrin clots if the dosage is 
of sufficient intensity and the appli- 
cations are repetitive. Unfortunately, 
recanalization can occur (see Fig 5 in 
part 1 of this report and Fig 8 of the 
current study). When the feeder ves- 
sel is treated, there is associated de- 
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Fig 7.—Left, Photomicrograph of lesion 2. Mass is reduced to fi- 
broglial membranes (M) with inward dispersion of retinal pig- 
ment epithelial granules within macrophages (arrows). There are 
no traces of residual tumor (Mallory blue, x 110). Right, Lesion 3, 
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Fig 8.—Central portion of 6 o'clock lesion OD. Lesion 4 shows 
complete replacement of the angioma by very dense, amorphous 
scar tissue interspersed with proliferating cords of migrating pig- 
ment epithelium. Note recanalized feeder arteriole (A). Compare 
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comparable in size to lesion 2, likewise shows total replacement 
of the tumor by fibroglial tissue and dispersed pigment. Arrows 
indicate preretinal neovascular tufts (Mallory blue, x 100). 
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Fig 9.—Edge of the treated area seen in Fig 8 reveals a transi- 
tion zone of viable spindle-shaped elements interposed between 
central pigmented scarred area (arrow) and the untreated retina 
out of the picture on the right. Compare with Fig 1, right (Mallory 


with Fig 1, right (Mallory blue, x 110). 


struction of all layers of the retina 
along the line of treatment, thus 
creating the possibility of field de- 
fects peripheral to the line of treat- 
ment. This is in keeping with studies 
from our laboratory? (unpublished 
data) that demonstrate that success- 
ful closure of normal vessels is 
achieved only with energy densities 
suffieiently intense that neural de- 
struction is simultaneously incurred. 
Of course, occlusion of a major vessel 
will itself cause loss of peripheral 
field, even in the absence of focal 
perivascular nerve fiber layer dam- 
age. 

The major lesion (lesion 1, 1 dd in 
size) that was treated by (1) an initial 
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blue, x 250). 


treatment on the feeder arteriole, (2) 
treatment on the tumor itself, and (3) 
a second treatment on the feeder, il- 
lustrates that argon treatment may 
not necessarily destroy completely an 
angioma of moderate size. A super- 
fieial band of scarring was observed, 
but multiple viable spindle-shaped 
cells were observed in the tumor mass 
proper. It is not possible from the 
technical methods, utilizing epoxy 
resin (Epon)-embedded tissue, to de- 
termine whether the cells represented 
endothelial cells, fibrocytes, or glial 
cells, but each of these elements is a 
proliferating component of this type 
of tumor. If sufficient tissue destruc- 
tion had occurred, one would observe 


complete absorption of the lipid and 
replacement of the tumor by dense 
scar tissue, as is expected from orga- 
nization of dead tissue (Fig 2, 7, and 
8). In general, all of the smaller tu- 
mors could be considered to be com- 
pletely obliterated, with the excep- 
tion of one edge of the 6 o'clock tumor 
(lesion 4), in which proliferation of 
fibrous, glial, and/or endothelial ele- 
ments was observed at the tumor 
margin (Fig 9). Even in this lesion, 
posteoagulation fluorescein angiogra- 
phy had not revealed any perfusion of 
the lesion. Welch: has noted that 
early in their development, small von 
Hippel angiomas may show no fluo- 
rescence. (Fig 2 of part 1). Only with 
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time and enlargement does blood 
flow increase through the tumor and 
fluorescence become apparent. The 
need for complete tumor destruction, 
however, should not be overlooked. 
Although a temporizing effect can be 
obtained with incomplete treatment, 
eventual tumor growth can result in 
hemorrhage, macular exudates, or 
retinal detachment. 

Incomplete argon laser coagulation 
of another type of fundus tumor has 
also been documented by us? in a 
study of two treated malignant mela- 
nomas of the choroid. In one case, a 
3-mm thick melanoma was heavily co- 
agulated, but only 0.75 mm of the in- 
ternal aspect of the tumor was de- 
stroyed by the argon laser. In the 
second case, only 0.2 mm of a 2-mm 
thick melanoma was effectively coag- 
ulated. Argon coagulation of the sur- 
face of a tumor, either melanoma or 
angioma, initiates a gray-white reac- 
tion. It is possible that the white sur- 
face may reflect enough light energy 
to minimize or eliminate further gen- 
eration of heat in the deeper tissue 
layers. In addition, the heat sink of 
an angioma, with its extremely rapid 
blood flow* may contribute to the dis- 
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sipation of whatever heat energy has 
been converted from light energy. A 
similar mechanism may apply to a 
melanoma that contains a well devel- 
oped vasculature and that sits within 
the highly anastomotic and syncytial 
choroidal vasculature. 

Our present studies suggest that 
treatment of peripheral von Hippel 
angiomata by the argon laser pos- 
sesses no significant advantage over 
conventional xenon  photocoagula- 
tion** and cryocoagulation.*** Clini- 
cal experience suggests that xenon 
and cryo systems might actually be 
more effective in treating peripheral 
tumors, especially if they are larger 
than approximately 0.8 to 1.0 dd in 
size. Although there is little doubt 
that argon burns can be placed more 
discretely and precisely, the great- 
er-areas of retinal destruction with 
xenon and cryo coagulations are rela- 
tively unimportant in such peripheral 
lesions. However, it can be assumed 
that more centrally located angiomas 
might be more advantageously treated 
with the argon laser if the angiomas 
are small («0.8 dd), particularly be- 
cause of the smaller coagulation 
diameters that can be achieved (with 
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less destruction of normal retina), 
and because of the more precise con- 
trol one has in the delivery of the co- 
agulations. Now that slit lamp deliv- 
ery systems for xenon arc sources are 
commercially available (unpublished 
data), it remains possible that xenon 
are photocoagulation posterior to the 
equator may be equally if not more 
efficient than argon laser photocoagu- 
lation of von Hippel angiomas in this 
location. Theoretical predictions not- 
withstanding, clinical, angiographic, 
and histopathologic studies will be re- 
quired to document the relative ad- 
vantages and disadvantages of white 
vs blue-green photocoagulation light 
sources that are used against these 
angiomas as well as against other 
fundus lesions. 
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Balloon Cell Melanoma of the Choroid 


Fenwick C. Riley, MD, Rochester, Minn 


Balloon cells were found to represent a 
significant histologic component of a 
spindle cell malignant melanoma of the 
choroid. Review of 200 cases of malig- 
nant melanoma of the choroid and ciliary 
body revealed that the incidence of bal- 
loon cells in these tumors was 10% and 
that such cells were more commonly 
present in spindle cell tumors. 


ar cells are a distinctive 
cytologic component that may 
be seen in melanocytic lesions. These 
cells have been found in compound or 
intradermal nevi of skin and conjunc- 
tiva, in blue nevi, and with primary 
and metastatic malignant  mela- 
nomas.'^ A few of the cells also have 
been found in the choroid, associated 
with benign nevi or malignant mela- 
nomas, typically occurring peripher- 
ally at the base of the tumor. The 
following case is an example in which 
balloon cells constituted a major his- 
tologic component of a choroidal ma- 
lignant melanoma. 


Report of a Case 


A 40-year-old white woman was seen at 
the Mayo Clinic on Dec 20, 1950, because of 
poor vision in her left eye of one year's du- 
ration. At examination, her vision was 6/6 
in the right eye and 6/60 in the left eye. 
Results of the external examination were 
normal, but funduscopic examination of 
the left eye revealed a large, lightly pig- 
mented, subretinal mass in the inferior 
temporal quadrant, with a surrounding 
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retinal detachment. Enucleation was per- 
formed on Dec 27, 1950. 

Gross examination of the globe revealed 
that it was normal and that its demensions 
were 23.9 mm horizontally, 24.8 mm verti- 
cally, and 25.9 mm anteroposteriorly. The 
corneal diameters were 12 mm horizontally 
and 11.8 mm vertically. On capping the 
globe, a large tumor mass, with a base 
diameter of approximately 1 cm, was seen 
in the inferior temporal quadrant. The le- 
sion had a typical "collar button" configu- 
ration and was elevated approximately 6 
mm. The retina overlying the tumor was 
detached, with proteinaceous subretinal 
fluid under the detachment. 

Microscopical examination of the globe 
revealed no abnormality except in the re- 
gion of the tumor. The retina in this region 
was elevated by the tumor and showed 
degenerative changes, particularly over 
the apex of the tumor where it was 
markedly atrophic; in some sections, the 
retina had completely degenerated and the 
tumor extended to the internal limiting 
membrane. The tumor arose from a broad 
base in the deeper layers of the choroid 
and, breaking through the Bruch mem- 
brane as it grew toward the vitreous, as- 
sumed a collar-button shape with engorged 
intratumor vessels in the portion of the tu- 
mor anterior to the defect in the Bruch 
membrane (Fig, top left). 

The tumor was composed of two distinct 
cell types. Most of the cells were spindle 
cells; the majority of the spindle cells had 
small nuclei, linear nuclear chromatin, or 
small nucleoli, consistent with the spindle 
A cell type; in some areas, the nuclei of the 
spindle cells were more plump, with dis- 
tinct nucleoli, and appeared to be of the 
spindle B cell type. Interspersed between 
the spindle cells were characteristic balloon 
cells with small distinct nuclei, abundant 
cytoplasm, and a finely reticular or vacu- 
olated appearance (Fig, top right). The 
cytoplasmic membrane was often indis- 


tinct, and the cells assumed a syncytial ap- 
pearance. Most of these cells contained nu- 
merous, fine melanin granules scattered 
throughout their cytoplasm (Fig, bottom 
left), while in other areas, melanin gran- 
ules were not apparent within the cells 
(Fig, bottom right). In general, the bal- 
loon cells were present throughout the tu- 
mor, but their distribution varied some- 
what with the plane of section. In sections 
through the central portion of the tumor, 
the cells were present in all areas of the tu- 
mor except in the center of the protrusion 
anterior to the Bruch membrane; in more 
peripheral sections, the spindle cells 
formed a distinet core, with balloon cells 
being distributed throughout the periph- 
ery of the tumor. Occasional phagocytic 
cells containing large heterogeneous ag- 
gregates of  melanin were scattered 
throughout the tumor. 


Comment 


Various opinions have been pro- 
posed regarding the nature and ori- 
gin of balloon cells. In a detailed 
study of 18 balloon cell nevi, Schrader 
and Helwig' demonstrated fine mela- 
nin granules within the cytoplasm of 
balloon cells, histochemical reactions 
similar to conventional nevus cells, 
and transitional forms between the 
two cell types. These authors con- 
cluded that balloon cells are altered 
nevus cells and postulated that a 
defect in the synthesis of pre- 
melanosomes accounted for the vacu- 
olated appearance of the cells. Ran- 
chod, in the only published electron 
microscopical study of the balloon 
cell, found that the cytoplasm was 
filled with membrane-bound vesicles 
varying from 50 to 18,000 Angstroms 
in size, but in his case mela- 
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nosomes were not demonstrated by 
light or electron microscopy, and he 
concluded that the cytoplasmic vesi- 
cles indicated a complete defect in 
melanosome formation. In the case 
reported here, the melanin content of 
balloon cells ranged from no apparent 
melanin to relatively abundant mela- 
nin granules in the cytoplasm, sug- 
gesting a variation in the complete- 
ness of the postulated defect in 
melanosome synthesis within a given 
lesion. The presence of balloon cells in 
nevocellular nevi or malignant mela- 
nomas seems to have no prognostic 
significance, but the recognition of 
these cells as a variant of melanocytic 
differentiation is important in order 
to avoid an erroneous diagnosis, par- 
ticularly in nevocellular nevi. 

Balloon cells have been reported to 
occur in 1.8% of nevocellular nevi of 
skin,? while in a review of the histo- 
pathologic characteristics of choroidal 
nevi, balloon cells were found in 4% of 
the cases.’ Balloon cells also have 
been noted in malignant melanomas 
of skin'*^ and choroid,*^ although the 
incidence apparently is unknown. 
Metastatic lesions of malignant mela- 
noma also may contain balloon cells,*? 
and in one case reported by Ranchod,° 
balloon cells were found within a 
metastatic lesion but not in the pri- 
mary lesion. 

In order to determine the approxi- 
mate incidence of balloon cells in ma- 
lignant melanomas of the choroid, 
representative sections of 200 con- 
secutive malignant melanomas of the 
choroid and ciliary body from the Tis- 
sue Registry of the Mayo Clinie were 
reviewed. The criteria for recognition 
of balloon cells in the tumors were 
those described by Schrader and Hel- 
wig': large pale cells with vacuolated 
cytoplasm, frequently containing fine 
melanin granules distributed through- 
out the cytoplasm or in the periphery, 
and with small pyknotic-appearing 
nuclei that resemble the nuclei of ne- 
vocytic nevi. Cells with cytoplasm 
that resembled balloon cells but with 
nuclei that were similar to adjacent 
tumor cells were not included. In ad- 
dition, the cells had to be present in 
clusters or theques within the tumor. 
With these criteria, balloon cells were 
identified in 20 of the 200 cases (10% 
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Top left, Choroidal malignant melanoma containing numerous balloon cells and sur- 
rounded by retinal detachment (hematoxylin-eosin, x7). Top right, Tumor demonstrat- 
ing balloon cells interspersed between spindle cells which constitute most of tumor 
(hematoxylin-eosin, x 55). Bottom left and right, Variation in melanin content of balloon 
cells. Bottom left, Cells with fine melanin granules distributed evenly throughout cyto- 
plasm (hematoxylin-eosin, x 640.) Bottom right, Cells with finely reticular cytoplasm, in- 
distinct cytoplasmic membranes, apparent syncytial formation, but no melanin granules 
(hematoxylin-eosin, x 640). 


Incidence of Melanoma Cell Type and Balloon Cells in 200 Consecutive 
Cases of Malignant Melanoma of the Choroid and Ciliary Body 


Balloon Cells 


M M MM — MÀ 
Cell Type Occasional Clusters 


Spindle A 5 10 
Spindle B 7 6 
Mixed 3 
Epithelioid 
Necrotic 

Total 
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incidence). These cells were most fre- 
quently observed in spindle A and B 
melanomas, but they also were found 
.with epithelioid and mixed cell types 
(Table). Balloon cells represented a 
significant histologic component in 4 
of the tumors, while in the other 16 
tumors, balloon cells occurred as small 
clusters or groups of cells within the 
tumor. The commonest locations were 
in the base and the periphery of the 
tumor, particularly in the region of 
transition from tumor to normal cho- 
roid. In a few instances, balloon cells 
formed strands or clusters within the 
central portion of the tumor and, in 
general, were within the choroidal 
portion of the melanoma if the tumor 
extended through the Bruch mem- 
brane. 

In an additional 17 cases, cells that 
seemed to meet the criteria for bal- 
loon cells were observed in small 
numbers (less than 20 cells per sec- 
tion) within the tumors, but did not 
occur in clusters. The distribution of 
these cells tended to be similar to bal- 
loon cells forming clusters or théques, 
being predominantly present in the 
base or periphery of the tumor. 

This estimate of the frequency of 








balloon cells in malignant melanomas 
of the choroid and ciliary body proba- 
bly is low because no additional sec- 
tions of the 200 melanomas were pre- 
pared, and particularly when balloon 
cells occurred in small numbers, their 
presence or absence and number var- 
ied from slide to slide for a given 
case. 

Assuming that balloon cells origi- 
nate from nevus cells, the occurrence 
of balloon cells with choroidal malig- 
nant melanomas and their more fre- 
quent association with spindle cell tu- 
mors would seem to lend support to 
the contention of Naumann et al’ and 
Yanoff and Zimmerman‘that some 
choroidal malignant melanomas are 
nevocytie in origin. The significantly 
higher incidence of balloon cells in 
choroidal malignant melanomas than 
in choroidal nevi, however, does not 
appear to confirm this assumption but 


. instead suggests that these cells rep- 


resent a manifestation of melanocyt- 
ic differentiation which has no spe- 
cific correlation with a postulated 
nevocytic origin of these tumors. The 
characteristic location of balloon cells 
at the base and periphery of the tu- 
mor, as well as the frequency with 


which these cells are found with ma- 
lignant melanomas of the choroid and 
ciliary body, lends itself to the specu- 
lation that some local phenomenon 
may be related to this form of mela- 
nocytic differentiation. 


Richard K. Winkelmann, MD, PhD, assisted in 
the review of tumors containing balloon cells. 
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Surgical Techniques 


Edited by Charles E. Iliff, MD 
14 W Mt. Vernon PI, Baltimore, Md 21202 


Thirty-nine trabeculectomies were done 
in adult phakic eyes with open-angle 
glaucoma or chronic narrow-angle glau- 
coma; 74% were successful. Increasing 
age, race (white), no history of previous 
fillering surgery, and the presence of a 
bleb were associated with success. The 
unique advantages to this procedure are 
the reduction in the incidence of flat 
chamber postoperatively and the prob- 
able lower incidence of cataract forma- 
tion. 

Trabeculotomies were done in 16 adult 
primary glaucomas and success was 
achieved in only 4496. 

Sixteen patients with aphakic eyes had 
trabeculectomies done. In only one of ten 
eyes with secondary glaucoma was suc- 
cess achieved, while in three of six eyes 
with open-angle glaucoma in aphakic 
eyes trabeculectomy was successful. 

Success was achieved in 71% of 14 
cases of congenital and juvenile glau- 
coma with trabeculotomy or combination 
trabeculotomy-trabeculectomy. 


\ A J ith the advent of microsurgery, 
there has been tremendous in- 


terest in surgery involving Schlemm's 
canal and the trabecular meshwork.’ 
For the past three years, the resi- 
dent and some of the attending staff 
at the Bascom Palmer Eye Institute 
have been performing trabeculec- 
tomies, and trabeculotomies nearly 
exclusively instead of standard filter- 
ing operations or goniotomies in the 
management of glaucoma requiring 
surgery. Reported here is experience 
with 85 cases of trabecular surgery, 
consisting of 39 trabeculectomies in 
phakic adult eyes, 16 cases of trabec- 
ulotomies in phakic adult eyes, 16 
cases of trabeculectomies in aphakic 
eyes, and 14 cases of infantile and 
juvenile glaucoma. 
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Trabecular Surgery 


Arthur L. Schwartz, MD, Douglas R. Anderson, MD, Miami, Fla 


Materials and Methods 

The operating room logs at the Jackson 
Memorial Hospital and Miami Veterans 
Administration Hospital were reviewed 
for cases of trabecular surgery performed 
between January 1969 and July 1972. The 
operative reports and all available records 
of these patients were analyzed and many 
of the patients were personally examined 
by the authors. In 75 of the 106 trabecular 
procedures performed during this period, 
adequate information was available, with 
a follow-up period of four months or more 
and these were included in the study. Ad- 
ditionally, ten suitable cases were obtained 
by reviewing the records of four Miami 
physicians who performed trabecular sur- 
gery at other hospitals. Of the total of 85 
operations in this series, 51 were per- 
formed by residents and 34 by board-certi- 
fied ophthalmologists. 

Details of the surgical techniques varied 
somewhat with each individual surgeon, 
but all were done with the use of the oper- 
ating microscope, and began with raising a 
limbus-based partial thickness scleral flap 
under a limbus-based conjunctival flap. 
For trabeculectomy, a rectangle of tissue 
was excised from beneath the scleral flap 
in the region of the trabecular meshwork, 
and usually a peripheral iridectomy was 
done. For a trabeculotomy, a radial inci- 
sion was made beneath the scleral flap un- 
til Schlemm's canal could be identified. A 
trabeculotome was passed into Schlemm's 
canal for 90 degrees in each direction and 
swept into the anterior chamber. Iridec- 
tomy was not part of the trabeculotomy 
procedure. A combination trabeculotomy- 
trabeculectomy was done in some cases, 
and this consisted of a standard trabeculot- 
omy followed by resection of a rectangle 
from the trabeculocanalieular area. In all 
varieties of trabecular surgery, the scleral 
flap and the conjunctival incision were sep- 
arately sutured closed. 

Surgical Complications.-In the 39 tra- 
beculectomies in adult phakic eyes, there 
was one instance of vitreous loss at the 
time of surgery, managed by partial vit- 
rectomy. There were three instances of 
mild, transient postoperative hyphema. In 
six eyes flat anterior chamber occurred 
postoperatively but five had reformed their 
anterior chamber by the fourth day post- 
operatively, and one persisted for a week. 
In one eye with a flat chamber, the surgeon 
had intentionally not sutured the scleral 
flap. 


In the 16 trabeculotomies done in adult 
phakic eyes, there were no major’ hy- 
phemas and only one flat chamber. This oc- 
curred in a case in which the surgeon 
elected not to suture down the scleral flap. 
In three cases, all of which were failures, 
the surgeon was able to sweep the trabec- 
ulotome in only one quadrant. 

In the 16 trabeculectomies done in apha- 
kic eyes, there were frequent surgical 
complications, almost all of which can be 
attributed to previous surgery with scar- 
ring. The complications were as follows: 
vitreous loss requiring partial vitrectomy, 
two patients; dehiscence of cataract 
wound; three patients; marked hyphema, 
one; button-holing of conjunctival flap, 
two; flat chamber, one; and no patients de- 
veloped cataract formation. These compli- 
cations reflected the fact that the trabecu- 
lar surgery was more difficult in aphakic 
eyes, but it was not clear that the occur- 
rence of a surgical complication affected 
the final result. 


Surgical Results 


Trabeculectomies in Adult Phakic 
Eyes.—All of these 39 eyes had pri- 
mary open-angle glaucoma, chronic 
angle closure, or mixed mechanisms. 
Three cases of secondary glaucoma 
(trauma, rubeosis) were excluded 
from consideration. Preoperatively, 
the patients had unsatisfactory medi- 
cal control in that on maximally toler- 
ated medical therapy the eyes had an 
intraocular tension of over 20 mm Hg. 
An intraocular tension of 20 mm Hg 
or less postoperatively was achieved 
in 29 (74%) of these 39 adult phakic 
eyes undergoing trabeculectomies. 
Twenty-two of these eyes (56%) were 
controled without medication and 
seven eyes (19%) were controlled with 
medication. The average follow-up 
study was ten months with a minimal 
follow-up period of four months. 
Twenty-five of the 29 successfully op- 
erated eyes had a follow-up study of 
six months or more. 

Success or failure did not seem to 
be related to the type of glaucoma or 
sex of the patient. Success with tra- 
beculectomy for open-angle glaucoma 
was achieved in 19 patients, and fail- 
ure in 7; for long-term angle closure, 
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Table 1.—Adult Phakic Trabeculectomy Successes 





No./Total 
White Black Both Races 
s Residents 4/4 10/19 14/23 
Attending physicians 14/15 1/1 15/16 
All surgeons combined 18/19 11/20 29/39 








White Black Male 
Success 3 1 4 
Failure 9 3 11 








Table 2.—Sex, Racial, and Age Characteristics in 16 Aphakic Trabeculectomies 


———— M —— M a — M M ——— —— 







Age, yr 













Female <60 >60 Total 
0 1 3 4 
1 4 12 


Table 3.—Aphakic Trabeculectomies 


Total 


Surgery superiorly 12 
Surgery inferiorly 
Iridectomy done 
Iridectomy not done 


success in 5, with no failures; and in 
the mixed mechanism, success in 5 
and failure in 3. There were 17 suc- 
cessful procedures in male patients 
and three failures. In female pa- 
tients, there were 12 successes and 
seven failures. Blacks had a signifi- 
cantly lower success rate demon- 
strated by the x? test (P<.02), as has 
been reported in many other series of 
filtering surgery (Table 1).'*" 

While procedures done by the at- 
tending staff had a higher success 
rate than those done by the resident 
staff (Table 1), the results were not 
statistically significant, and the dif- 
ference is probably explained by the 
much higher proportion of blacks in 
the residents' series than the attend- 
ing physicians' series. 

In patients less than 60 years of 
age, there was success in 9 patients 
and failure in 6; in patients over 60 
years of age, there was success in 20 
and failure in 4. Age greater than 60 
years appeared to have a favorable 
influence on the results (P «.05), pre- 
sumably because of better healing ca- 
pacity in the younger patients, which 
results in scarring down of the scleral 
and conjunctival flaps. 

Patients whose eyes had a history 
of previous glaucoma surgery that 
failed had a lowered success rate. 
Only 4 of 29 eyes with successfully 
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Success Failure 
2 10 


performed trabeculectomies had pre- 
vious filtering surgery, while six of 
the ten eyes in the failure group had 
previous attempted filtering surgery, 
and this difference was statistically 
significant (P<.02). It is difficult to 
determine whether the scarring and 
inflammation from previous surgery 
caused the lower success rate, or 
whether the previous surgical failure 
resulted from a tendency of that pa- 
tient's tissues to heal and form scars, 
and the failure of subsequent surgery 
reflected this tendency. 

Success was nearly always associ- 
ated with the development of a bleb. 
In 24 of the 29 successful procedures a 
bleb appeared, two did not develop a 
bleb, and in three eyes there was 
some uncertainty. None of the ten 
failures had evidence of a filtering 
bleb. 

Visual loss secondary to cataract 
formation was not a major problem, 
but there was an average follow-up 
period of only ten months. Nonethe- 
less, only four patients lost between 
two to six lines of vision, and two pro- 
gressed to advanced cataract forma- 
tion within a year. 

Intraocular pressures postopera- 
tively in the 29 successful cases 
ranged from 4 to 20 mm Hg. Fifteen 
of the 29 had pressures between 16 
and 20 mm Hg. Eleven had pressures 


between 6 and 15 mm Hg, while 2 of 
29 had tensions of 5 mm Hg or less. In 
the 22 patients who did not require 
medication, two had an intraocular 
tension of less than 5 mm Hg, ten had 
tensions between 6 and 15 mm Hg, 
and ten had tensions between 16 and 
20 mm Hg. Of the seven patients who 
required medication to achieve a ten- 
sion of 20 mm Hg or less, only one re- 
quired a complete regimen of miotics, 
epinephrine, and a carbonic anhy- 
drase inhibitor. 

Trabeculotomy in Adult Phakic 
Eyes.—In this group, all 16 eyes had 
open-angle glaucoma, though one eye 
had a narrow-angle component. All 
procedures were done by the resident 
staff; and the majority was done by 
one surgeon who had previously spent 
a year in a German ophthalmology 
department and had acquired experi- 
ence with this procedure. The follow- 
up study in the success group aver- 
aged 17 months. 

Success was achieved in 7 of the 16 
cases (44%), but four of the seven suc- 
cesses required medication in order to 
achieve an intraocular pressure of 20 
mm Hg or less. Success appeared to 
be unassociated with sex, age, race, or 
previous glaucoma surgery. 

Four of the seven patients with a 
surgical success had a bleb, which 
would suggest that filtration may 
have been playing a role. Only two of 
the seven successfully treated pa- 
tients achieved a tension of less than 
16 mm Hg. 

By way of comparison, Dannheim 
reported that without medication, 
trabeculotomy controlled 60 of 100 
eyes with open-angle glaucoma, and 
that an additional 28 eyes were con- 
trolled with medication, for an overall 
success rate of 88%.'* On the other 
hand, Jose Barraquer reported at the 
sixth annual Horacio Ferrer Glau- 
coma Symposium that he had aban- 
doned trabeculotomy in adult open- 
angle glaucoma because most require 
medication to achieve success after 
trabeculotomy. At this time, tra- 
beculotomies are not being done in 
adult open-angle or long-term nar- 
row-angle glaucoma at the Bascom 
Palmer Eye Institute. 

Trabeculectomy in Aphakic Adult 
Eyes.—The surgical management of 
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nonpupillary block glaucoma in apha- 
kie eyes has not been very successful 
and this, in part, explains the multi- 
tude of procedures that have been at- 
tempted. In this series, trabeculec- 
tomies were performed in 16 aphakic 
eyes by the resident or attending 
staff. In 12 cases the surgery was 
done in the upper quadrant, and in 
four cases the surgery was done infe- 
riorly to avoid the previous cataract 
incision and area of conjunctival 
scarring. Iridectomies were not done 
in 8 of the 16 cases in the hope of 
keeping the vitreous away from the 
sclerectomy site. 

An intraocular tension of 20 mm 
Hg or less was achieved in two eyes 
without medication and two eyes 
with medication, for an overall suc- 
cess rate of 25%. There was an aver- 
age follow-up period of seven months, 
with a minimum of four months. Fail- 
ure was evident by two months in 11 
of the 12 procedures that failed. 

Success appeared not to be related 
to age, race, or sex (Table 2), but was 
associated with the presence of a 
bleb. 

A major factor that appeared to be 
associated with the success or failure 
was the type of glaucoma. There were 
six patients with a diagnosis of pri- 
mary open-angle glaucoma; ten with 
a diagnosis of secondary glaucoma 
(which included two uveitis and pe- 
ripheral anterior synecheae); five 
with glaucoma secondary to trauma; 
two with diabetes and rubeosis iridis; 
and one with peripheral anterior syn- 
echeae after a flat chamber follow- 
ing cataract extraction. Three of the 
four successes were in cases of pri- 
mary open-angle glaucoma in aphakic 
eyes. If the open-angle group is lim- 
ited to those patients who did not 
have previous filtering surgery, the 
procedure was successful in two of 
three patients. Of the other ten cases 
of secondary glaucomas, the proce- 
dure was successful in one. These re- 
sults are roughly comparable with the 
phakic patients in whom success was 
achieved in 74% of eyes with long- 
term open-angle glaucoma or narrow- 
angle glaucoma. 

It appeared that operating at the 
inferior limbus away from the cata- 
ract incision had a favorable influ- 
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ence on the success rate, but it must 
be noted that two successes were in 
patients with a diagnosis of open- 
angle glaucoma prior to cataract 
surgery. Whether an additional iri- 
dectomy was done at the time of tra- 
beculectomy did not appear to influ- 
ence the surgical outcome, and there 
were some problems either way (Ta- 
ble 3). In one patient who did not 
have an iridectomy done, the intra- 
ocular pressure was 47 mm Hg on the 
third day and the iris was seen to be 
plugging the sclerectomy site. A pe- 
ripheral iridectomy was done with 
normalization of pressure, and suc- 
cessful filtration has been achieved 
during the past four months. In an- 
other patient who did have an iridec- 
tomy done, there was an acute eleva- 
tion of intraocular tension on the 
third day. Exploration of the trabecu- 
lectomy site revealed a blood clot with 
vitreous plugging the hole. 

Infantile and Juvenile Glaucoma.—In 
an effort to evaluate the effectiveness 
and usefulness of trabeculotomy, the 
procedure was performed instead of 
goniotomies in a number of patients 
with infantile glaucoma. In many, a 
trabeculectomy was also performed to 
obtain a sample of tissue for micro- 
scopical examination, and in some a 
trabeculectomy was done when there 
was uncertainty about the identi- 
fication and probing of Schlemm ca- 
nal. In all, three patients have had 
simple trabeculotomies, and 11 have 
had combined trabeculotomy and tra- 
beculectomy. The types of glaucoma 
included six infantile glaucomas, four 
juvenile glaucomas, one congenital 
glaucoma associated with neurofi- 
bromatosis, one congenital glaucoma 
associated with rubella syndrome, 
and one case of bilateral steroid-in- 
duced glaucoma in a 2-year-old boy. 
The age of the infantile group ranged 
from 1 to 5 months. The age of the 
juvenile glaucoma group ranged from 
9 to 11 years. 

Techniques were done as previously 
described except that the scleral flap 
was sutured more securely than usual 
in order to prevent the possible devel- 
opment of staphylomata. No filtra- 
tion blebs developed, even when the 
procedure included a trabeculectomy. 
We assume that in the combination 





procedure it is the trabeculotomy por- 
tion of the operation that accounted 
for success. The only surgical compli- 
cation was hyphema, which occurred. 
in 4 of 14 eyes, but absorbed without. 
any sequelae. 

In such a small and a hetero- 
geneous group, the results may not be 
meaningful, but success was achieved 
in ten of 14 cases (71%), though three 
of the ten successfully treated pa- 
tients required topical medication in 
order to achieve an intraocular ten- 
sion of less than 20 mm Hg. Failures 
occurred in the two cases associated 
with rubella and neurofibromatosis 
and in both eyes of one patient with 
congenital glaucoma. 

At this time, the longest follow-up 
study is only 17 months, but the re- 
sults are encouraging, especially in 
primary infantile glaucoma. Because 
of this and the advantage of the ex- 
ternal approach in patients with 
cloudy corneas, trabeculotomies de- 
serve continued evaluation in con- 
genital glaucoma as they may be 
equivalent to a goniotomy, but by a 
different approach. 

Comment 

Trabeculectomy—Mechanism of Ac- 
tion.—Trabeculectomy was originally 
designed for the purpose of allowing 
aqueous to pass into the cut open ends 
of Schlemm canal thus bypassing 
the impermeable trabeculum. Histo- 
pathological studies by Spencer did 
not confirm this hypothesis. He found 
that the cut ends of Schlemm canal 
had fibrosed closed.'* Other evidence 
against this hypothesis is that with 
rare exceptions, blood cannot be re- 
fluxed into the anterior chamber from 
Schlemm canal after  trabeculec- 
tomy. À more probable mechanism of 
action is external filtration under the 
scleral flap into the subconjunctival 
space, as evidenced by the appearance 
of a bleb in nearly all of our success- 
fully treated patients, as also noted in 
67% of Cairns’ cases. Thus, trabecu- 
lectomy seems to be another type of 
filtering operation, and its hopeful 
advantage over other filtration oper- 
ations is the lower incidence of flat 
chamber and cataract formation post- 
operatively. 

Since filtration is the apparent 
mechanism, the precise localization 
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and excision of the trabecular mesh- 
work and Schlemm canal may not be 
necessary in order to achieve success. 
In fact, at the Bascom Palmer Eye 
‘Institute it was never the practice to 
localize carefully the meshwork, but 
simply to remove any portion of cor- 
neoscleral tissue in the region of the 
meshwork. In addition, the dissection 
did not specifically include removal of 
sclera over part of the ciliary body, 
but the entire resected piece was usu- 
ally anterior to the junction of ciliary 
body to the corneoscleral wall. Thus, 
there was also little chance for inter- 
nal filtration by cyclodialysis, which 
could be a mechanism with the origi- 
nal technique. It is interesting that 
Ridgway et al reported that histologi- 
cal examination of a specimen of the 
sclerocorneal excision demonstrated 
the presence of trabecular meshwork 
in only one third of the specimens.” 
In their experience, like ours, it has 
not proved necessary to identify pre- 
cisely the location of Schlemm canal 
at the time of surgery, nor is it neces- 
sary to include it in the resection 
specimen in order to achieve success. 

The type of bleb usually formed by 
this operation is thick-walled, rela- 
tively flat, and does not often en- 
croach on the limbus. It is hoped that 
this noncystie type of bleb will be 
more resistant to infection, perfora- 
tion, and encystment. If this is the 
case, it would be another advantage 
for the procedure. 


Results 


It would seem not to be completely 
valid to compare trabeculectomy to 
other forms of glaucoma surgery un- 
less a matched, randomized series 
done by the same surgeon(s) is avail- 
able. However, even such a strict 
scientific approach might not yield 
information that can be applied uni- 
versally, since owing to individual pe- 
culiarities in surgical technique, one 
procedure may be better in the hands 
of one surgeon, but the other proce- 
dure might be better in the hands of a 
different surgeon. In addition, in a 
matched series, the effect of experi- 
ence is uncontrolled, since the sur- 
geon will be inexperienced with the 
new procedure and will be experi- 
enced with the old. 
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In one sense, to evaluate the gen- 
eral effectiveness of a new surgical 
procedure, it may, in fact, be advan- 
tageous to randomize the variables of 
surgical experience and the many 
variable details of surgical technique 
(type of suture, postoperative medical 
regimen). This can be done by com- 
paring several trabeculectomy series 
performed by different surgeons with 
several series of other operations. In 
this light, comparison of this trabecu- 
lectomy series with series of other 
glaucoma operations and other tra- 
beculectomy series will be of interest. 
Attention needs to be directed not 
only toward success of pressure con- 
trol, but also toward the number and 
severity of undesirable side effects 
and complications. 

The overall success rate of trabecu- 
lectomies in this series is not better 
than that reported by Scheie,” Sollom 
et al? and others who are experi- 
enced in standard filtering operations. 
On the other hand, it is interesting to 
compare our results in trabeculec- 
tomy at the Bascom Palmer Eye In- 
stitute during the period 1969 to 1972 
with the results achieved with ante- 
rior and posterior lip sclerectomies 
done at the same institution from 
1964 to 1968. R. Larry Brenner, MD, 
reviewed this experience at the Bas- 
com Palmer Eye Institute and re- 
ported his findings at the Annual 
Residents' Day presentation in 1969. 
In 50 eyes with a diagnosis of open- 
angle glaucoma or long-term narrow- 
angle glaucoma, success was achieved 
in 3496 without medication, and 32% 
with medication, for an overall suc- 
cess rate of 66%. Seventy percent of 
the patients in this group were black, 
and in this series, the racial factor did 
not appear to influence the success 
rate. In this sclerectomy series, the 
major complication appeared to be 
cataract formation. One third of the 
patients developed a mature lens and 
more than one half of the patients de- 
veloped marked lens changes within 
the average follow-up period of three 
years. In contrast, we are encouraged 
by the development of mature cata- 
racts in only two eyes after trabecu- 
lectomy and the loss of more than two 
lines of vision in only four others. Ob- 
viously, a longer follow-up period is 


needed in order to see if this trend 
continues. 

Probably the reduction in the inci- 
dence of flat chamber and associated 
hypotony is the reason for the appar- 
ent reduction in cataract formation.” 
Reduced incidence of flat anterior 
chambers may also reduce formation 
of peripheral anterior synechias 
(which are very frequent after stan- 
dard filtering operations”) and have 
the theoretical advantage that sur- 
gery had not further damaged the 
trabecular meshwork. Thus, even if 
trabeculectomy has a slightly lower 
success rate, it may not outweigh the 
major advantage of trabeculectomy, 
namely, the reduction of the inci- 
dence of flat chamber in the immedi- 
ate period postoperatively, and hope- 
fully a reduction in cataract and 
synechia formation postoperatively. 
Scheie, for example, reported in his 
series of thermal sclerostomies, 67 of 
162 eyes (41%) had a flat chamber for 
more than three days." In our tra- 
beculectomy series, only one of 39 
eyes (2.6%) had a flat chamber for 
more than four days. 

In analyzing our experience with 
trabeculectomy, it must be noted that 
our success rate of 74% is somewhat 
lower than other series of trabeculec- 
tomies. However, direct comparison 
to other series is made difficult by ap- 
parent differences in indications for 
surgery. In addition, in most of the 
other series of trabeculectomy, all the 
surgery was done by one experienced 
person and in our series the majority 
was done by the resident staff, which 
included more than 15 different sur- 
geons. However, this unique aspect of 
our series is very important, because 
most practitioners will not be doing a 
large number of glaucoma procedures 
in any one year, and their results 
should be no worse than those 
achieved by residents learning a new 
procedure, even though their results 
may not quite approach that achieved 
by an experienced surgeon doing a 
large volume of glaucoma cases. Fi- 
nally, in our series, 20 of thée.39 tra- 
beculectomies were done in blacks. 
Only one of the 19 trabeculectomies 
done in whites was a failure. Filter- 
ing operations in blacks and other 
pigmented groups have been usually 
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less successful than in the white pa- 
tients," perhaps due to a greater 
tendency to develop scar tissue and 
episcleral fibrosis. 

To enumerate other trabeculectomy 
series, Cairns in his first 17 cases of 
trabeculectomy reported 100% suc- 
cess.” He subsequently reported a to- 
tal of 80 cases with a success rate of 
97.5%.** Ridgway et al reported 93% 
control without medication in a series 
of 44 eyes.” Ridgway et al reported 
93% control without medication in a 
series of 44 eyes.” Thyer and Wilson 
reported success in 52 of 55 patients' 
with phakic eyes undergoing trabecu- 
lectomy with open-angle or narrow- 
angle glaucoma. Watson reported 44 
patients in whom a slightly different 
technique was used and control was 
achieved in 43." Drance and Vargas?’ 
reported success (as defined by an in- 
traocular tension of less than 20 mm 
Hg with or without medications) in 
9276 of 36 trabeculectomies in pa- 
tients with open-angle glaucoma. He 
also found only an 11% incidence of 
reduction of vision of more than two 
lines in his trabeculectomy series as 
compared to a 36% incidence in his 
thermosclerectomy series. 

Welsh, who reported trabeculec- 
tomies in African blacks, had only a 
28% success rate in a series of 42 eyes 
in which he removed Tenon capsule 
and sutured the scleral flap." By mod- 
ifying his technique and not suturing 
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the scleral flap and also removing 2 
mm of the distal free end of the scle- 
ral flap, he improved his results. He 
called this modification a filtration 
trabeculectomy and he achieved suc- 
cess in 65%.” He stated that "forma- 
tion of the anterior chamber was not 
longer delayed than it would have 
been with a conventional drainage op- 
eration." In our series in blacks, 
where the scleral flap was sutured, 
success was achieved in 10 of 19 cases 
(5396), with a very small incidence of 
flat chamber. 

Overall, it thus appears that tra- 
beculectomy has nearly the same suc- 
cess rate as other filtering operations 
in comparable cases with comparable 
surgeons. The hope is that trabeculec- 
tomy will prove to have fewer compli- 
cations. 

Trabeculotomies.— The results in our 
series of trabeculotomies in adult 
glaucoma were not very satisfactory 
and did not compare with the results 
achieved by Dannheim and others. 
The presence of filtering blebs in 
some of our patients led us to believe 
that this technique may also be 
achieving suecess by inadvertent fil- 
tration in some cases. Since we have 
better results with the trabeculec- 
tomy technique and it does not re- 
quire the precision of accurately local- 
izing Schlemm's canal, we favor 
trabeculectomy over trabeculotomy in 
adult glaucoma. 
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Aphakic Glaucoma.—It is nearly im- 
possible to compare the results 
achieved in our series of aphakic tra- 
beculectomies to those in the litera- 
ture because there are very few apha-, 
kic trabeculectomies reported. In our 
series of 16 aphakic, the population 
was definitely skewed, in that 10 of 16 
cases (62.5%) were secondary glauco- 
mas. The major factor in our overall 
success rate appeared to be the type 
of glaucoma, although plugging of 
the trabeculectomy site by vitreous or 
by a knuckle of iris has been a trou- 
blesome feature of several cases. If 
these problems can be overcome, tra- 
beculectomy would become a valuable 
procedure in glaucoma occurring in 
aphakic eyes. 

Since 5 of the 12 procedures done 
superiorly had complications associ- 
ated with the surgeon working in the 
area of previous cataract surgery, it 
seems advisable at this point to do 
the trabeculectomy inferotemporally, 
even though it is technically some- 
what more difficult. 
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A procedure is described for open-sky 
vitrectomy through a 170° pars plana inci- 
sion. This approach permits direct visual- 
ization of the vitreous cavity and about 
75% of the total fundus. It allows a more 
direct access to the vitreous cavity, 
greater surgical precision, and affords 
better protection to the anterior segment 
than the transcorneal approach. Experi- 
mental results in monkey eyes indicate 
that open-sky surgery through such a 
large incision is clinically feasible. It may 
be considered as an alternative proce- 
dure when extensive removal of diseased 
vitreous is indicated, either independently 
-or as an adjunct to retinal surgery. 


| Sete advances in vitreous sur- 
gery and instrumentation have 
reduced the fear of postoperative 
complieations. When other therapeu- 
tic measures fail, it is now possible 
to remove safely the bulk of the 
diseased vitreous. Surgical techniques 
for subtotal removal of the vitreous 
ean be divided into three groups as 
follows: (1) The open-sky transcorneal 
approach through a large corneal sec- 
tion involves a large iridectomy, lens 
extraetion, and cutting the vitreous 
and removing it with forceps and 
scissors.' (2) The closed transcleral ap- 
proach through a small incision in the 
pars plana ciliaris utilizes newer in- 
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Experimental Vitreous Surgery 


in Monkeys 


IX. Pars Plana Approach in Open-Sky Techinque 


Pei-fei Lee, MD; Ian J. Constable, MD; 


Sachico Hamada, MD; Charles L. Schepens, MD, Boston 


struments for vitreous surgery such 
as the vitreous infusion suction cutter 
(VISC)?* and the vitreous nibbler 
(F. Tolentino et al, unpublished data). 
(3) The open-sky transcleral approach 
through a large pars plana section 
permits removal of the diseased vit- 
reous without lens extraction. This 
paper describes the experimental 
technique for open-sky vitreous sur- 
gery through a 170° incision in the 
pars plana ciliaris. 


Materials and Methods 


Twelve owl monkeys weighing 700 to 900 
gm (14 to 2 Ib) were used. Anesthesia was 
induced with 24 mg/kg of body weight of 
intramuscularly administered pentobarbi- 
tal sodium. Vitreous surgery was per- 
formed on one eye of each monkey, with 
the fellow eye serving as a control. 

The postoperative follow-up period 
ranged from 4 to 12 months. Binocular in- 
direct ophthalmoscopy and biomicroscopy 
with the Goldmann three-mirror contact 
lens were used for clinical evaluation. 
Electroretinograms (ERG) were  per- 
formed in three monkeys. 

Surgical Technique.—Lateral canthotomy 
and blepharotomy of the upper lid were 
performed routinely; good exposure was 
obtained with sutures in the lids and at the 
limbus superiorly. A conjunctival and Te- 
non capsule incision was made super- 
otemporally and extended with blunt scis- 
sors on both sides, to 3 and 9 o’clock. The 
globe was pulled downward with two lim- 
bal fixation sutures. 

A 170° scleral flap, 3 mm wide, was pre- 
pared (Fig 1). Its anterior border was 4 
mm posterior to the limbus. The area was 
marked with light diathermy prior to the 
scleral incision. A supporting scleral ring 
of suitable size and shape was attached to 
the sclera with four or five 6-0 black silk 


sutures, 1 or 2 mm posterior to the poste- 
rior edge of the scleral flap (Fig 2). The 
ring was placed over the superior rectus 
muscle. In order to avoid severing this 
muscle, it was made of soft, flexible steel 
wire that could be shaped by the surgeon. 
Its use is essential for preventing total col- 
lapse of the globe after the scleral incision 
is made. 

The 3-mm wide scleral bed was first 
thoroughly treated with light diathermy 
(Fig 1). Then, heavier diathermy was ap- 
plied to the midline of the bed, in the area 
of the proposed incision. In later experi- 
ments, rather than increasing the inten- 
sity of the diathermy, we found that mak- 
ing longer applications of light diathermy 
was equally effective. The more intense 
diathermy was intended to close most, if 
not all, of the choriociliary blood vessels in 
order to prevent hemorrhage during the 
operation. It was found that transillumina- 
tion was unsatisfactory for locating the 
choriociliary vessels, because the eye of 
the owl monkey is heavily pigmented. 

The choroid was incised with a Wheeler 
knife along the midline of the diather- 
mized scleral bed, about 5 mm posterior to 
the limbus (Fig 1). The incision was ex- 
tended step by step, nasally and tempo- 
rally, with blunt pointed scissors, until 
satisfactory exposure of the fundus was 
obtained (Fig 2). Any bleeding of the 
choroidal vessels was stopped with a spe- 
cially designed diathermy electrode that is 
effective when used under water (L. King 
et al, unpublished data). Four sutures 
placed in the posterior lip of the scleral in- 
cision were used to retract the sclera and 
obtain better exposure of the fundus (Fig 
3). The liquid vitreous was removed by suc- 
tion. About 75% of the total fundus then 
came under direct observation (Fig 4). At 
this time, diseased vitreous can be safely 
and easily dissected and removed (Fig 5). 

Upon completion of the vitrectomy, nor- 
mal saline solution was introduced into the 
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Fig 1.—Preparation of 170° scleral flap. 
Vitreous incision made with Wheeler 
knife. Note application of diathermy and 
position of three traction sutures (srm indi- 
cates superior rectus muscle). 


vitreous cavity through the surgical inci- 
sion to refill the globe. The scleral incision 
was closed with either an interrupted or a 
continuous 8-0 nylon or synthetic poly- 
filament suture. The scleral ring and trac- 
tion sutures were removed. Tenon capsule 
and the conjunctiva were closed with a 
continuous 6-0 plain absorbable gut suture, 
and the skin was closed with a black silk 
suture. 

At the end of the operation, mydriasis 
was obtained with topically applied drops 
of 1% atropine sulfate and 10% phenyleph- 
rine hydrochloride. Oxytetracycline hydro- 
chloride (5 mg/gm) with polymyxin B sul- 
fate (10,000 units/gm) opthalmic ointment 
was used to prevent infection. Ten milli- 
grams of a long acting corticosteroid, 
methylprednisolone acetate (Depo-Medrol), 
was given intramuscularly once a week for 
a period of two to three weeks, in order to 
minimize the postoperative ocular reac- 
tion. Following the operation, topically ap- 
plied medication was given only during 
ocular examination. In that case, 1% atro- 
pine sulfate solution, a mixture of 10% 
phenylephrine hydrochloride and 1% cyclo- 
pentolate hydrochloride, and ointment con- 
taining oxytetracycline hydrochloride and 
polymyxin B sulfate were used. 


Results 


Of the 12 monkeys operated on, 
three were followed for a period 
of seven months, and seven for 12 
months. One eye was enucleated im- 
mediately for dissection under a 
microscope to examine the surgical 
incision, and the 12th monkey was 
excluded because of repeated in- 
traocular hemorrhages of traumatic 
origin. These hemorrhages were due 
to self-inflicted injuries. There were 
no intraocular hemorrhages in any 
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Fig 2.—Extension of vitreous incision 
with scissors. Supporting scleral ring (SR) 
is fixed to sclera on top of intact superior 
rectus muscle (srm). 





Fig 4.—Left, Increased exposure of fundus obtained by manipulating the sutures. 
About 75% of fundus comes into view (srm indicates superior rectus muscle). Right, Ac- 
tual surgical microscope view of vitreous and fundus of owl monkey through pars plana 
incision (L indicates lens). White spots above are reflections of flashlight on posterior 
lens capsule ( x 12). 





eee + i ES £ F 
F^ |o b ANB 


Fig 5.—View of surgical field through 
operating microscope. Access to vitreous 
cavity with surgical instruments is easy. S 
indicates scissors; C, suction cannula; 
and Sp, scleral supporting ring ( X 7). 


unoperated (control) eyes. In general, 
monkey eyes tolerated this procedure 
well, and none developed phthisis 
bulbi 7 to 12 months after the oper- 
ation. 

Anterior Segment.—In ten eyes, 
moderate to marked postoperative in- 
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Fig 3.—Four sutures were placed in pos- 
terior lip of scleral incision to retract 
sclera (srm 
muscle). 


indicates superior rectus 
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Fig 6.—Normal fundus of owl monkey 
eye one year after operation ( x 1). 


flammation of the anterior part of 
the uvea was manifested by cells and 
many exudates in the anterior cham- 
ber. Reaction was maximal from the 
third to the 14th day after opera- 
tion and subsided after three to five 
weeks. Posterior synechia, iris at- 
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rophy in the area corresponding to 
the operation, and superior pupillary 
enlargement were present in all eyes. 

A small hyphema was present in all 
‘eyes at the end of the operation. In 
"four of the ten eyes, the hyphema was 
associated with small hemorrhages in 
the vitreous cavity. These surgical- 
ly induced hemorrhages were usually 
absorbed within three to six weeks 
and led to no complications. 

The cornea, anterior chamber 
angle, and trabecular meshwork were 
not affected. The angle was wide open 
and showed no pathological condition. 
Band-shaped keratopathy resulting 
from cicatrical lagophthalmos was 
seen in one eye 11 months after the 
operation. 

Lens and Vitreous.—At the end of 
the operation, the lens was sublux- 
ated in two eyes. The posterior cap- 
sule and superior equatorial region 
showed localized opacities in all eyes. 
However, these lens opacities did not 
interfere with fundus examination or 
photography, and showed little or no 
progression during the follow-up pe- 
riod. A complete cataract was not ob- 
served in any eye. 

Various degrees of vitreous opacity 
were present at the end of the oper- 
ation but usually cleared up within 
six weeks to three months after oper- 
ation. No vitreous membranes or 
traction bands appeared in any eye. 

Posterior Segment.—The optic nerve 
was normal in seven of ten eyes. Op- 
tic nerve atrophy was associated with 
cupping in one eye. There was tempo- 
ral pallor in the remaining two eyes. 

The retina was not affected in any 
of the eyes (Fig 6). Heavy pigmenta- 
tion was apparent around the surgical 
incision. In three of the ten eyes, 
there were pigment spots at the pos- 
terior pole. This pigmentation oc- 
curred when a surgical instrument 
came into contact with the retina dur- 
ing surgery. Six months after sur- 
gery, the ERGs showed normal re- 
sponses in two of the eyes operated 
on that showed a normal fundus, and 
in one with macular pigment. 

Intraocular X Pressure.—Postopera- 
tively, the intraocular pressure was 
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"lower in all eyes. The average value 
was 17 mm Hg before operation, and 
11 mm Hg, 7 to 12 months after sur- 
gery was performed. 

Complications.—Mild signs of is- 
chemia of the anterior segment were 
present in all eyes and caused exuda- 
tion in the anterior chamber followed 
by posterior synechia, iris atrophy, 
and limited lens opacities. A small hy- 
phema, vitreous hemorrhage, and sub- 
luxated lens were complications that 
occurred during or at the end of the 
operation. Complications during the 
convalescent period were anterior 
uveitis and traumatic intraocular 
hemorrhage, which either was self-in- 
flicted or occurred when the monkey 
was caught for postoperative medica- 
tion. 

Later complications were optic 
nerve atrophy (one eye), and tem- 
poral nervehead pallor (two eyes), 
cicatrical  lagophthalmos causing 
band-shaped keratopathy (one eye), 
and mild central lens opacities, in ad- 
dition to the above-mentioned equa- 
torial opacities (two eyes). 


Comment 


Due to cornal complications and 
other technical difficulties, open-sky 
vitrectomy through a large corneal 
incision often gives poor results. 
Transcleral vitrectomy through a 
small incision, using a tissue re- 
mover, has limited application due to 
inadequate exposure and poor visual- 
ization, particularly in the presence of 
corneal and lens opacities, extensive 
preretinal membrane, and marked iris- 
ciliary congestion during operation. 
(A detailed discussion of these prob- 
lems is beyond the scope of this pa- 
per.) Subtotal removal of diseased 
vitreous through a pars plana incision 
of about 170° can be considered as an 
alternative procedure for vitrectomy. 
Since good exposure and direct visu- 
alization are often indispensable for 
safe removal of diseased vitreous and 
dissection of preretinal membranes, a 
pars plana incision of 170° appears to 
be an acceptable solution. An incision 
through the pars plana ciliaris of 
more than 170° would most likely in- 


terfere with anterior segment blood 
and nerve supply, with resulting se- 
vere anterior segment ischemia and 
hypotony. 

The use of low intensity radio fre- 
quency diathermy of a duration long- 
er than usual (five to seven seconds) 
appeared effective for closing the 
choroidal blood vessels underlying the 
thinned sclera. The underwater dia- 
thermy electrode used in this experi- 
ment showed definite advantages 
over the traditional electrode for con- 
trolling bleeding of choroidal vessels 
during operation. 

A reduction in the postoperative in- 
traocular pressure of about one third 
(from an average of 17 mm Hg to an 
average of 11 mm Hg) seems to be of 
no practical consequence. However, 
maintaining a reasonable level of in- 
traocular pressure is essential to the 
survival of monkey eyes. Apparently, 
the postoperative lowering of the in- 
traocular pressure was directly re- 
lated to the degree of ciliary atrophy. 
Many complications, especially recur- 
rent intraocular hemorrhages, prob- 
ably can be eliminated if the monkeys 
can be handled gently and carefully. 
In general, monkey eyes withstood 
this procedure well and survived one 
year after the operation. Longterm 
postoperative follow-up and the de- 
velopment of further surgical modi- 
fications are in progress. 
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tion, Inc., and the Massachusetts Lions Eye Re- 
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Comparison of Serum vs 


Eye Bank Storage of Cat Corneas 


Diane L. Van Horn, PhD, Richard O. Schultz, MD, Milwaukee 


Endothelial viability was compared in 
paired cat corneas stored in refrigerated 
serum or in refrigerated moist chambers 
(according to standard eye-bank proce- 
dures) for 24, 48, 72, 96, and 120 hours. 
The endothelial cells remained viable 
longer (as assessed by trypan blue stain- 
ing), and there were fewer ultrastructural 
changes (as assessed by scanning and 
transmission electron microscopy) in the 
eye-bank-stored corneas than in the se- 
rum-stored corneas. 


tocker' has recently suggested 
that storing excised donor cor- 
neas in refrigerated serum is prefer- 
able to the conventional eye bank 
method of storing the eyes in refrig- 
erated moist chambers, because the 
time of storage can be extended from 
48 hours to one week. He subse- 
quently reported that 41 of 53 pene- 
trating grafts with serum-stored do- 
nor corneas remained clear four 
months postoperatively, but did not 
indicate the length of time that each 
donor cornea had been stored in se- 
rum.” 
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Because a method allowing longer 
storage of donor corneas would help 
to meet the increasing demand for 
corneal tissue, the purpose of this in- 
vestigation was to compare the ef- 
fects of serum and eye bank storage 
on the corneal endothelium. Endothe- 
lial viability after different times of 
storage was evaluated with trypan 
blue staining and those results were 
correlated with scanning and trans- 
mission electron microscopy of the 
endothelium of the same corneas. 


Materials and Methods 


Eyes were enucleated from cats immedi- 
ately after they were killed. One eye of 
each pair was stored in a refrigerated 
moist chamber according to standard eye 
bank procedures. The cornea from the 
other eye was excised with a 1-mm scleral 
rim and stored in 2 ml of sterile cat serum 
in a refrigerated vial. At designated times, 
both corneas of a pair were carefully 
rinsed with saline, stained with trypan 
blue according to the method of Stocker et 
al, and fixed in glutaraldehyde. The stain 
does not fade in this fixative, and esti- 
mates were made of the percentage of 
stained (nonviable) cells in central cornea 
using a light microscope. 

Five-millimeter central corneal buttons 
were then trephined from each cornea, 
postfixed in osmium, dehydrated in alcohol, 
and embedded in epoxy-resin. One-half of 
each of nine selected corneal buttons was 
prepared for scanning electron microsco- 
py according to the method of Cleveland 


and Schneider? (by washing the epoxy 
resin off the surface with hot acetone be- 
fore polymerization) and examined in a 
scanning electron microscope (Cambridge 
84). 


Results 


Trypan Blue Staining.—The percent- 
ages of stained endothelial cells in 
paired cat corneas stored under eye 
bank conditions or in serum at 4 C are 
summarized in the Table. All ten of 
the eye bank corneas stored up to 72 
hours had less than 5946 stained cells, 
whereas, seven of nine corneas stored 
in serum for 48 to 72 hours had 50% or 
more stained cells. Both eye-bank and 
serum-stored corneas had more than 
50% stained cells after 96 or 120 hours 
of storage. 

Scanning Electron Microscopy.—The 
endothelial layer was intact in the 
eye-bank-stored corneas (Fig 1) and 
in the serum-stored corneas (Fig 2 
and 3) except for patches and streaks 
of missing cells (Fig 2) which, in gen- 
eral, became larger with time. Areas 
of missing cells were more frequent 
in the serum-stored corneas than in 
the eye-bank-stored corneas but 
never accounted for more than 5% to 
10% of the total cell population. 

The intact endothelial cells in the 
corneas stored under eye bank condi- 
tions for 48 to 72 hours formed a uni- 
form hexagonal pattern of flat cells 
(Fig 1), whereas, the intact endothe- 
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Fig 1.—Scanning electron micrograph of endothelium of cat 
cornea (No. 50) stored under eye bank conditions for 48 hours. 
Entire endothelial layer (except for a few streaks of missing cells) 
was intact and normal hexagonal shape of cells could be re- 


solved ( x 400). 





Fig 2.—Endothelium of paired cornea (No. 51) stored in serum 
for 48 hours. Descemet membrane (DM) was exposed by many 
streaks and patches of damaged or missing cells. Intact cells 
have a honeycomb appearance but have not lysed ( x 400.) 





Fig 4.—Transmission electron micrograph of endothelium of 


cat cornea (No. 52) stored 48 hours under eye bank conditions. 
Cell is 2.4 thick and posterior surface is smooth. Mitochondria 
(m) have concentric cristae, the endoplasmic reticulum (er) is 
dotted with ribosomes, and nucleus (N) contains normal chroma- 
tin (x 15,400). 
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Fig 3.—Higher magnification of irregular, honeycombed poste- 
rior surface of endothelium in same cornea. One cell appears to 
be broken open (arrow), but the rest have intact membranes 


( X 1,800). 


lial cells in the serum-stored corneas 
at all times had a honeycomb pattern 
with variations between individual 
cells (Fig 2 and 3). At 96 hours of eye 
bank storage, however, there were 
patches of cells with a similar honey- 
comb appearance scattered among 
the normal appearing cells. 
Transmission Electron Microscopy.— 
At 24 hours in both eye-bank and se- 
rum-stored corneas, and at 48 and 72 
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hours in eye-bank-stored corneas, 
there was little evidence of intracellu- 
lar degeneration (Fig 4 and 5). Ex- 
cept for some mitochondrial swelling, 
all subcellular organelles were normal 
in appearance, the posterior cell bor- 
ders were flat, and the cells were nor- 
mal in thickness (2u to 3u). The endo- 
thelial cells in the one cornea stored 
in serum that had less than 1% stain- 
ing after 48 hours also had minimal 


ultrastructural changes (Fig 6). 

In the other serum-stored corneas 
(48, 72, 96, and 120 hours), however, 
the intact endothelial cells were ir- 
regularly swollen with variations in 
thickness of individual cells from 2y 
to 4.6u (Fig 7 and 8). Mitochondria, 
nuclei, golgi apparati, and profiles of 
endoplasmic reticulum showed vary- 
ing degrees of swelling. The endothe- 
lial cells of the 96- and 120-hour eye- 
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Fig 5.—Endothelium of 72-hour eye bank cornea (No. 48). Pos- 
terior cell membrane is smooth and cell is 2.74 to 3.1u thick. Nu- 
cleus (N), mitochondria (m), endoplasmic reticulum (er), and in- 
tercellular junction (IJ) are normal. DM indicates Descemet 
membrane ( x 6,000). 





Fig 7. Endothelial cell in cornea (No. 53) stored in serum for 48 
hours. Cell varies in thickness from 3y to 4.6u. Nucleus (N) and 
mitochondria (m) are swollen. Other cellular organelles are dis- 
torted and the cell has separated from Descemet membrane (DM) 
( x 9,300). 


bank-stored corneas had the same 
kind of degenerative changes. 


Comment 


Trypan blue staining has been ad- 
vocated by Stocker' to evaluate endo- 
thelial viability because it is simple 
and quick, does not damage the endo- 
thelium, and gives equal or better ac- 
euracy than the more complicated 
techniques such as tissue culture or 
histochemical enzyme  staining.'^* 
Cells that take up the stain are con- 
sidered to be damaged or dead be- 
cause their membranes are abnor- 
mally permeable to the dye. We have 
previously reported that the percent- 
age of stained cells increases with 
time of storage and suggested that 
the endothelial cells that stain with 
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serum for 48 hours but had less than 1% stained cells. Posterior 
border is smooth and the cell is 1.9u to 2.4u thick. Some mito- 
chondria (m) are swollen but other organelles are normal 
(X 15,300). 





Fig 8.—Endothelial cell of 72-hour serum-stored cornea (No. 
55). Posterior border is irregular and cell varies in thickness from 
2y to 3.6. Mitochondria (m) and endoplasmic reticulum (er) are 
swollen and vacuoles (v) are present ( x 11,500). 
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trypan blue are those that have 
lysed.’ In the present study, however, 
using scanning electron microscopy to 


: evaluate the structural integrity of 


the endothelial cells in central cornea, 
the percentage of lysed or missing 
cells was less than the percentage of 
stained cells. This indicates that try- 
pan blue stains damaged still struc- 
turally intact cells as well as the dis- 
rupted or dead cells. 

The results of the present study 
show that, after 72 hours of storage 
under eye bank conditions, 95% of the 
endothelial cells in cat corneas were 
viable as assessed by trypan blue 
staining (and were structurally intact 
as evaluated by scanning electron mi- 
croscopy). These results are consist- 
ent with the results of a study using 
p-nitrobluetetrazolium and Weigert 
iron hematoxylin to stain the endo- 
thelial cells of rabbit cornea after dif- 
ferent times of storage under eye 
bank conditions.® In that study, less 
than 5% of the endothelial cells were 
stained in rabbit eyes stored in re- 
frigerated moist chambers for up to 
72 hours (the longest time studied). 
Our results are also reasonably con- 
sistent with trypan blue staining of 
human eye-bank-stored corneas re- 
ported by Stocker: In his study, 
seven of seven human corneas stored 
under eye bank conditions 72 hours or 
less had less than 10% staining. 

In contrast, our results with trypan 
blue staining of serum-stored cat cor- 
neas do not confirm the clinieal im- 
pressions of Stocker! that serum- 
stored human corneas are suitable for 
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up to one week. The criterion of 
Stocker et al’ for deciding if a trypan- 
blue-stained cornea should be used for 
transplantation is that less than 30% 
of the cells should be stained. In the 
present study, three of four cat cor- 
neas stored in serum had more than 
50% staining after 48 hours, and nine 
of nine had more than 50% staining 
after 72 and 96 hours. 

In addition, we have shown (with 
scanning and transmission electron 
microscopy) that ultrastructural 
changes are more extensive and se- 
vere in the endothelial cells of serum- 
stored corneas (that have a large per- 
centage of stained cells) than in eye 
bank corneas stored the same length 
of time (with a low percentage of 
stained cells). The honeycomb appear- 
ance of the endothelial cells is appar- 
ently due to the irregular swelling of 
the nuclei, mitochondria, and other 
cytoplasmic elements within the en- 
dothelial cells. Whether or not these 
changes are reversible is unknown. 
However, the cohesiveness of the 
junctional zones did not break down 
between the intact cells. Gaps in the 
endothelial junctions, allowing pas- 
sage of aqueous humour into the 
stroma, have been described by 
scanning electron microscopy in path- 
ological derangements of the endo- 
thelium, such as graft rejections,’ but 
were seldom seen in the stored cat 
corneas in the present study. 

In conclusion, Saleeby* recently re- 
ported that human eye-bank-stored 
corneas stored 50 to 72 hours are de- 
pendable for penetrating  kerato- 


plasty. Our results confirm his clinical 
data, in that endothelial viability was 
maintained for up to 72 hours of stor- 
age under eye bank conditions. 


This investigation was supported in part by 
Public Health Service research grant EY-00625 
and by grants from Research to Prevent Blind- 
ness, Inc., and the Seeing Eye, Inc. 


Key Words.—Cornea; vital staining; elec- 
tron microscopy; corneal preservation; try- 
pan blue. 
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re VS a 


William M. Bourne, MD, Iowa City 


Previous to initiation of this study, it had 
not been shown that cryopreserved endo- 
thelial cells survive in vivo following pen- 
etrating keratoplasty in primates, though 
such a survival is suggested by in vitro 
studies and favorable clinical results. In 
this study, eight eyes of five monkeys re- 
ceived full-thickness corneal grafts using 
cryopreserved monkey donor tissue of 
sex opposite to that of the recipient. The 
eyes were removed at varying intervals 
from 5 to 22 weeks postoperatively, and 
sex chromatin patterns of the corneal en- 
dothelial cells were studied. Definite sur- 
vival of cryopreserved donor endothelial 
celis or their progeny was observed in all 
of the eight eyes. 


t has been shown that cryopre- 
served rabbit endothelial cells sur- 
vive both in vitro'? and in vivo* fol- 
lowing penetrating keratoplasty. 
However, these results cannot be 
directly applied to the use of human 
tissue. Rabbit corneal endothelium 
is known to have more regenerative 
power than that of man.* In addition, 
other factors, such as the epithelium,’ 
may influence rabbit grafts and hu- 
man keratoplasties in different ways. 
Human endothelial cells have also 
been shown to survive in vitro follow- 
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ing cryopreservation.^' However, di- 
rect evidence of their survival in vivo 
is necessarily lacking. Over 350 pene- 
trating keratoplasties in humans 
using cryopreserved (usually by the 
method of Kaufman and Capella*) 
corneas have been reported, and all 
the surgeons involved describe results 
equal to those using fresh donor tis- 
sue.-* This evidence of endothelial 
cell survival, although good, is cer- 
tainly indirect and not absolute. Di- 
rect evidence for or against endothe- 
lial cell survival in vivo entails 
examination of the endothelial cells 
themselves and a means of distin- 
guishing between those of donor and 
of recipient origin. Nuclear sex 
chromatin is a reliable cell marker 
and has been used successfully in 
studies of this type on rabbits.*''''* 
Rhesus monkeys were chosen as a pri- 
mate model whose ocular character- 
isties closely approximate those of 
man.”° 


Materials and Methods 


Healthy rhesus monkeys initially weigh- 
ing 2 to 4 kg were used. They were fed a 
standard commercial monkey ration and 
remained healthy throughout the study. 
Phencyclidine hydrochloride (100 mg) in- 
tramuscular anesthesia was used for all 
examinations. 

Eight eyes of five monkeys received full- 
thickness corneal grafts using cryopre- 
served donor tissue from similar healthy 
donor monkeys of sex opposite to that of 


‘In Vivo Survival of Cryopreserved 
A Endothelial Cells in Primates 


the recipient. The cryopreservation proce- 
dure used was that originally described by 
Kaufman and Capella. The corneas were 
frozen within two hours of death of the do- 
nor and then stored for periods ranging 
from one day to three months. Twenty-five 
percent human serum albumin was used in 
making the four cryopreservative solu- 
tions, and 1.5 ml of each solution was used 
for each cornea. The corneas with their 
scleral rims were thawed by holding their 
vials under hot running tap water (60 C) 
for approximately 50 seconds. They were 
then transferred to 1.5 ml of fresh human 
serum albumin at 4 C for 10 to 15 minutes 
following which they were punched from 
the endothelial side with a 6 mm corneal 
trephine press.?' The corneal disc was then 
transferred directly to the recipient eye. 
Pentobarbital administered intravenously 
was used for anesthesia, and topically ap- 
plied 1% epinephrine kept the pupil dilated 
during the procedure. The 6 mm pene- 
trating graft was secured with a 10-0 ny- 
lon running suture that was removed one 
month postoperatively. Gentamycin sul- 
fate and betamethasone were adminis- 
tered subconjunctivally following the oper- 
ation, and betamethasone was given 
subconjunctivally as needed during the 
postoperative period. Each monkey was 
examined with a slit lamp one or two times 
per week during the study. 

The grafted eyes were enucleated at 
varying intervals from 5 to 22 weeks fol- 
lowing keratoplasty. The central portions 
of all the grafts were thin and clear except 
for the right eye of monkey 2, which was 
slightly hazy. Vessels from the limbus had 
reached all the grafts except the left eye of 
monkey 5, which had none. There was per- 
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sistent iritis (anterior chamber cells and 
flare) at the time of enucleation in both 
eyes of monkey 3 and in the right eye of 
monkey 4. Iris adhesions to the graft were 


' present in the left eye of monkey 3 and in 


the right eye of monkey 5. The cornea with 
a 3 mm rim of sclera was removed and 
three concentric trephine punches of 3, 5 
and 7 mm were made through the cornea 
from the endothelial side. The corneal ring 
between the 5 and 7 mm trephine incisions 
contained the 6 mm keratoplasty scar 
(host-graft junction) and was discarded 
(Fig 1). Using jeweler’s forceps and a dis- 
section microscope, Descemet membrane 
and endothelium were stripped from the 3 
mm central disc, the 5 mm ring, and the 
peripheral (host) cornea and placed imme- 
diately in individual containers of modi- 
fied Davidson solution within 90 minutes 
following enucleation. In this way separate 
samples of endothelial cells were obtained 
from central graft, peripheral graft, and 
recipient cornea. The small pieces of Des- 
cemet membrane with their adherent en- 
dothelial monolayer were left in modified 
Davidson solution at room temperature for 
two hours, transferred to 60% ethyl alcohol 
for one hour, then 80% ethyl alcohol for one 
hour, and then spread on albumin-coated 
glass slides and allowed to dry overnight 
on a slide warmer. The mounted prepara- 
tions were then stained with a buffered 
thionine solution as described by Klinger 
and Ludwig. The endothelial cell nuclei 
were counted using the oil immersion mi- 
croscope, and the percentage containing 
sex chromatin bodies was recorded. 

Four normal rhesus monkey corneas 
from four monkeys were used as controls. 
One fresh and one cryopreserved cornea of 
each sex were studied. The cryopreserved 
corneas were thawed after six months and 
incubated in 25% human serum albumin 


Fig 2.—Normal female rhesus monkey endothelial cells. Major- 
ity of nuclei contain sex chromatin bodies (arrows) (thionine, 


original magnification x 500). 
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Fig 1.—Specimen preparation. 


for ten minutes prior to removal of the en- 
dothelium and Descemet membrane. The 
specimens were prepared as described 
above. 

For an endothelial cell to be counted, its 
nucleus must be of appropriate size and 
shape, there must be uniformity of nuclear 
staining, and no folding, distortion, or 
overlap of nuclei can be present. The sex 
chromatin bodies must be of appropriate 
size and staining and must lie in contact 
with the nuclear membrane. All the cells 
were counted by me. 


Results 


The percentage of endothelial cells 
containing nuclear sex chromatin in 
four normal monkey eyes is presented 


x 500). 





Fig 3.—Normal male rhesus monkey endothelial cells, 
frequent sex chromatin bodies (thionine, original magnification 


in Table 1. One thousand cells were 
counted in each sample. No signifi- 
cant difference (P>.05) in the per- 
centage of cells containing nuclear 
sex chromatin was observed between 
the central and peripheral endothe- 
lium, or between fresh and frozen 
corneas. The nuclear sex chromatin 
was easily recognized (Fig 2 and 3), 
and consistent readings were ob- 
tained when repeated measurements 
were made. The percentage of normal 
endothelial cells containing nuclear 
sex chromatin was 6% in the male and 
15% in the female. Although only two 
normal corneas of each sex were stud- 
ied, the close correlation between the 
two percentages in each case sug- 
gests a low variance. This is sup- 
ported by the similarity of the per- 
centage of endothelial cells with sex 
chromatin in the recipient corneas 
(Table 2). 

Table 2 presents the endothelial sex 
chromatin patterns of the grafted 
monkey eyes. Three to five hundred 
endothelial cells were counted in each 
instance except for a few corneas in 
which less than this number of cells 
met the criteria listed above. At least 
100 cells were counted in each speci- 
men, however, except for the central 
graft portion of the left eye of mon- 
key 3 in which 40 cells were counted. 
Statistical analysis using the x? test 
shows that the percentage of endo- 
thelial cells containing nuclear sex 
chromatin in the central graft is sig- 
nificantly different at the 1% level 
from the percentage of chromatin- 
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Table 1.—Sex Chromatin 
in Normal Monkey 
Corneal Endothelial Cells 


% Endothelial 
Cells With 
Nuclear Sex 
Chromatin 


Male Female 





positive endothelial cells in the recipi- 
ent cornea in each of the eight eyes. 
However, 100% donor endothelial cells 
were seen in only two specimens—the 
central graft portions of the right eye 
of monkey 8 and the left eye of mon- 
key 5 (ie, the percentage of graft en- 
dothelial cells containing nuclear sex 
chromatin was not significantly dif- 
ferent [P>.05] from that of the con- 
trol corneas of similar sex). 


Comment 


The above findings indicate con- 
clusively that cryopreserved endothe- 
lial cells or their progeny do indeed 
survive in vivo following penetrating 
keratoplasty in primates. More cells 
of the recipient type are generally 
found in the peripheral graft than in 
the central portion, indicating a pat- 
tern of cellular migration from host 
to graft. There was no definite corre- 
lation between length of preservation 
or postoperative inflammation and 
donor endothelial cell survival. 


Paul E. Leaverton, PhD, reviewed the statisti- 
cal analyses. 


Key Words.—Cryopreservation; endothe- 
lium; sex chromatin; penetrating kerato- 
plasty. 
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Sex 


Recipient 
M 


Monkey/Eye Donor 








F 
M 
M 
F 
F 
M 
M 


Nonproprietary Names and 
Trademarks of Drugs 


Phencyclidine hydrochloride—Sernylan. 
Gentamicin sulfate—Garamycin. 
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Intravitreal Injection 


of Dexamethasone 
Treatment of Experimentally Induced Endophthalmitis 


Robert O. Graham, Gholam A. Peyman, MD, Chicago 


Dexamethasone has proven void of 
toxic effects when 0.1 ml was injected 
into the vitreous of rabbits in doses up to 
400ug. Within three hours after injection 
half the original dose was cleared from 
the vitreous. Residual concentrations 
(0.054g/ml) remained for at least four 
days. Experimentally induced Pseudo- 
monas endophthalmitis could be ade- 
quately treated when a combination of 
dexamethasone (360g) and gentamicin 
sulfate (500,g) was injected intravitreally 
within five hours of inoculation. In eyes 
treated with dexamethasone and gen- 
tamicin, a significant reduction of the in- 
flammatory response in the anterior and 
posterior chambers, vitreous, retina and 
choroid occurred as compared to eyes 
treated with gentamicin alone. However, 
when treatment was started ten hours af- 
ter infection, the inflammatory reaction 
was so severe that the retina was de- 
stroyed even though the infection was 
controlled. 


ince the early 1950’s*’ cor- 
ticosteroids have been used with 
great success in reducing morbidity 
in ocular inflammatory diseases. Im- 


Submitted for publication Jan 31, 1973. 

From the Department of Ophthalmology, Uni- 
versity of Illinois Eye and Ear Infirmary, Chi- 
cago. 

Reprint requests to Department of Oph- 
thalmology, University of Illinois Eye and Ear 
Infirmary, 1855 W Taylor St, Chicago 60612 (Dr. 
Peyman). 


Arch Ophthalmol/Vol 92, Aug 1974 


portant actions of corticosteroids in 
eye disease are the reduction of in- 
flammatory exudation and the de- 
crease in granulation tissue forma- 
tion. These effects are of great 
importance, especially in endophthal- 
mitis where the inflammatory reac- 
tion is exuberant. The diseased eye 
may survive the acute infection, but 
sight will often be lost because of the 
inflammatory sequelae. 

Endophthalmitis has proven partic- 
ularly refractive to systemic therapy, 
because of the poor penetration of an- 
tibioties into the vitreous.** Cortico- 
steroids, while reducing inflamma- 
tion, also diminish any secondary 
increase in antibiotic diffusion into 
the inflamed eye resulting from in- 
creased capillary permeability.’ Our 
previous investigations'''’ have 
shown that a single intravitreal injec- 
tion of an antibiotic can be a safe and 
effective mode of treatment of exper- 
imentally induced endophthalmitis. 
The addition of a corticosteroid to the 
antibiotic as a single intravitreal in- 
jection could be an important adjunct 
to this therapy. The purpose of this 
study is to evaluate the toxicity of in- 
travitreal doses of dexamethasone, its 
rate of clearance from the vitreous, 
and its effect on reducing inflamma- 
tion in experimentally induced en- 
dophthalmitis. 


Methods 


Toxicity of Intravitreal Doses of Dexa- 
methasone.—Ten albino rabbits were used 
to evaluate the toxicity of intravitreal 
doses of dexamethasone. Topical anesthe- 
sia was administered with proparacaine 
hydrochloride. The intraocular pressure of 
each eye was then measured with an ap- 
plamatic tonometer (Bausch-Lomb). Fol- 
lowing tonometry, the animals were given 
general anesthesia intravenously (pento- 
barbital sodium). Atropine was injected in- 
tramuscularly to reduce secretions and 
prevent pulmonary congestion. The eye 
was stabilized by grasping the superior 
and inferior rectus muscles with toothed 
forceps. An anterior chamber paracentesis 
was performed immediately preceding in- 
jection. Dexamethasone, 0.1 ml, was then 
injected into the vitreous with a tuberculin 
syringe using a 25-gauge needle which was 
introduced through the pars plana. Con- 
trols were prepared with 0.1 ml of normal 
saline injected intravitreally in a similar 
manner. The eyes were then observed oph- 
thalmoscopically for up to three months. 
Intraocular pressure was measured again 
after one and two weeks. Electroretino- 
grams (ERGs) were recorded before injec- 
tion and two weeks after injection. At in- 
tervals from two weeks to three months 
after injection, the eyes were enucleated 
and fixed with formalin-glutaraldehyde, 
dehydrated with ethanol, embedded in pa- 
raffin, and stained with hematoxylin-eosin 
for histological examination. 

Clearance of Intravitreal Doses of Dexa- 
methasone.—Ten albino rabbits were used 
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Micrograms of Dexamethasone per Milliliter of Vitreous 





0 10 20 30 40 50 60 70 80 90 100 
Hours After Injection 


Fig 1.—Rate of clearance of dexametha- 
sone from vitreous. 





Fig 4.—Inflammatory cell reaction at 


posterior hyaloid membrane (arrow) 
(hematoxylin-eosin, x 120). 


to determine the rate of clearance of dexa- 
methasone from the vitreous following in- 
travitreal injection. They were prepared 
for injection as above. Four milligrams of 
dexamethasone-l6-beta-tritium disodium 
phosphate was dissolved in 1 ml of normal 
saline; 0.1 ml, containing 400ug of dexa- 
methasone, was injected into each eye as 
above. At intervals (1, 2, 4, 8, 12, 16, 24, 48, 
72, and 96 hours) rabbits were killed, and 
the eyes enucleated. The eyes were imme- 
diately frozen by immersion in an eth- 
anol:dry ice bath (— 78 C). The vitreous 
was then dissected out and placed in a 
glass scintillation counting vial. Soluene 
(Packard), 1.5 ml, was added to each, and 
the samples were incubated at 65 C for 24 
hours. They were then suspended with 10 


150 Arch Ophthalmol/Vol 92, Aug 1974 





Fig 2.—Scattered inflammatory cells in 
posterior chamber (pc) of eye treated with 
dexamethasone and gentamicin one hour 
after infection (hematoxylin-eosin, x 120). 





Fig 5.—Cellular reaction (arrows) pres- 
ent in choroid with mild inflammatory cell 
reaction extending into the retina. Eye 
treated after one hour with gentamicin 
alone (hematoxylin-eosin, x 175). 


ml of Instagel (Packard) and counted in a 
scintillation spectrometer (Packard Tri- 
Carb) at 950 v for one minute. A control 
was prepared by mixing 0.1 ml of labeled 
dexamethasone with 1.5 ml of Soluene and 
10 ml of Instagel. This specimen was equal 
to 400ug of dexamethasone. A background 
specimen was prepared using a normal 
rabbit vitreous dissolved as above in 
Soluene and Instagel. 

Dexamethasone and Gentamicin in the 
Treatment of Endophthalmitis.—F orty albino 
rabbits were anesthetized as above. Gen- 
tamicin sensitive Pseudomonas aeruginosa 
was obtained from the University of Il- 
linois Hospital Laboratories and grown on 
blood agar for 18 hours. Several colonies 
were then transferred to sterile saline, and 
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Fig 3.—Mild inflammatory reaction in 
posterior chamber (pc) with cells localized 
at anterior hyaloid membrane (arrow). Eye 
treated after one hour with gentamicin 
alone (hematoxylin-eosin, x 135). 


Fig 6.—Localization of 
cells at anterior hyaloid membrane (arrow) 
of eye treated after five hours with dexa- 
methasone and gentamicin (hematoxylin- 
eosin, x 120). 


inflammatory 


serial dilutions performed; 0.1 ml contain- 
ing approximately 20,000 organisms was 
injected into the vitreous following an an- 
terior chamber paracentesis. The animals 
were divided into four groups of ten rab- 
bits each. All 40 animals received intravit- 
real injections of 0.1 ml in each eye. Subse- 
quent therapeutic injections into the right 
eyes consisted of 360ug of dexamethasone 
and 500ug of gentamicin sulfate. The left 
eyes received 500ug of gentamicin sulfate 
alone. Group 1 was treated one hour, after 
infection. Groups 2, 3, and 4 were treated 
5, 10, and 20 hours after infection, respec- 
tively. No systemic therapy was adminis- 
tered for the course of the study. Eyes 
were observed ophthalmoscopically for two 
weeks and enucleated. The tissue was 
fixed for histological examination as above. 


Results 


Toxicity of Intravitreal Injections of 
Dexamethasone.—Al] ten rabbits sür- 
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(hematoxylin-eosin, x 175). 


Table 1.—Average Counts per Minute and Concentrations 
of Tritium-Labeled Dexamethasone"* 


Fig 7.—Fibrinous exudate in anterior chamber (arrow) and mild inflammatory cell reac- 
tion in posterior chamber (pc) of eye treated after five hours with gentamicin alone 

















Hours Average Concentration of 
After Counts Dexamethasone, 
Injection per Minute ug/ml of Vitreous 
0 1,162,928 267 
1 749,447 171.9 
2 551,327 128.5 
4 327,675 75.1 
8 161,947 37.1 
12 22,986 5.25 
16 10,976 2.50 
24 2,107 0.46 
48 680 0.14 
72 345 0.06 
96 304 0.05 
Background 78 0 


* At different time intervals following intravitreal injection. 


vived the experiment free of compli- 
cations up to three months following 
injection. No opacifications were 
noted in the lens or vitreous. In- 
traocular pressures remained normal 
when measured at one and two week 
intervals. Histologic preparations re- 
vealed no abnormalities of the ocular 
tissues. Electroretinograms recorded 
after two weeks showed no change 
compared to those taken at the onset 
of the experiment. 

Clearance of Intravitreal Injections of 
Dexamethasone.—The curve (Fig 1) il- 
lustrates the rate of clearance from 
the vitreous of dexamethasone fol- 
lowing intravitreal injection. The 
counts per minute and concentrations 
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of dexamethasone are listed in Table 
1. The 0.1 ml labeled dexamethasone 
was used as a control value equal to 
400ug. Since the mean volume of the 
rabbit vitreous is 1.5 ml, a concen- 
tration of 267ug/ml is produced im- 
mediately following injection. All val- 
ues listed in Table 1 have been 
corrected for background, which was 
78 counts per minute. As the graph 
shows, the half life of dexamethasone 
within the vitreous was approxi- 
mately three hours. However, even 
after four days, a concentration of 
0.05ug/ml was still present in the vit- 
reous. As Table 1 indicates, this value 
at four days is about four times 
greater than background alone. 
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" Fig 8.—Inflammatory cell reaction in 
vitreous base (vb) of eye treated after five 
hours with gentamicin alone (hematoxylin- 
eosin, X 120). 
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Fig 9.—Mild inflammatory cell reaction 
in posterior chamber (pc) with fibrinous 
exudation (arrow) in eye treated after 
ten hours with dexamethasone and gen- 
tamicin (hematoxylin-eosin, x 125). 


Dexamethasone and Gentamicin in 
the Treatment of Endophthalmitis.— 
Group 1.—One hour after inoculation, 
inflammation was evidenced by 
edema of the conjunctiva, mild iritis, 
and vitreous haze. The eyes treated 
with dexamethasone and gentamicin 
responded with reduction of the in- 
flammatory reaction faster than the 
eyes treated with gentamicin alone. 
In the eyes treated only with gen- 
tamicin, the iritis lasted for three 
days, and the vitreous haze did not 
completely resolve during the obser- 
vation period of two weeks. The eyes 
treated with the addition of the corti- 
costeroid were free of all signs of in- 
flammation within 24 hours (Table 
2). Histologically, the eyes treated 
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: Fig 10.—Moderate cellular reaction in 

= vitreous (v) and severe inflammatory cell 

| reaction in choroid (arrow) with destruc- 

. A tion of retina (double arrow). Eye treated 

3 after ten hours with dexamethasone and 
E . gentamicin (hematoxylin-eosin, x 120). 





Fig AGSSESES: formation in the vit- 
= reous (v) and destruction of retina and 
. choroid by inflammatory reaction. Eye 
. A treated after ten hours with gentamicin 
. alone (hematoxylin-eosin, x 150). 


. with dexamethasone and gentamicin 
E -showed only scattered inflammatory 
- cells in the posterior chamber near 

_ the anterior hyaloid membrane (Fig 

. 2). In these eyes the anterior chamber 
. was void of exudation; and the vit- 
. A reous, retina, and choroid showed no 
. signs of inflammation. The eyes 
~ A treated with gentamicin alone exhib- 
. . ited a mild inflammatory cell reaction 
. in the posterior chamber and anterior 
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Fig 11 -caloderaté fibrinous exu die in 
anterior chamber (ac) and severe in- 


flammatory cell reaction in posterior 


chamber (pc). Eye treated after ten hours 
with gentamicin alone (hematoxylin-eosin, 
x 120). 





Fig’ 13. ciun treated after 20 hours. Note 
severe fibrinous exudate in anterior cham- 
ber (ac) and severe inflammatory cell re- 
action in posterior chamber (pc) (hema- 
toxylin-eosin, x 120). 


and posterior hyaloid membranes 
(Fig 3 and 4). In these eyes there was 
also congestion and multiple in- 
flammatory foci in the choroid with 
migration of cells into the outer por- 
tion of the retina (Fig 4 and 5). There 
was no cellular invasion inside the ex- 
ternal limiting membrane of the ret- 
ina. 

Group 2.—Five hours after inocula- 
tion, inflammation was more severe 


than in group 1. There was moderate 
congestion of the iris vessels with 
moderate vitreous haze, and the con- 
junctiva was edematous. The dexa- 
methasone- and gentamicin-treated ' 
eyes recovered completely within 24 
hours. In the eyes treated with gen- 
tamicin alone, the conjunctiva was 
edematous for two days, the iritis 
lasted four days, and the vitreous 
haze did not completely clear during 
the observation period (Table 2). His- 
tologically, the eyes treated with 
dexamethasone and gentamicin had a 
very mild inflammatory cell reaction 
in the posterior chamber and along 
the anterior hyaloid membrane (Fig 
6). In the anterior chamber and vit- 
reous there were no signs of inflam- 
mation. There were no foci of inflam- 
mation in the choroid, and only 
oecasional inflammatory cells in the 
retina. The eyes treated with gen- 

tamicin alone exhibited fibrinous exu- 

dation in the anterior chamber (Fig 
7). There was moderate cellular infil- 
tration in the posterior chamber, vit- 
reous base, and posterior hyaloid 
membrane (Fig 7 and 8). The choroid 
and retina were also involved show- 
ing a mild inflammatory cell reaction. 

Group 3.— Ten hours after infection 

the eyes showed moderate iritis and 
severe vitreous haze. The conjunctiva 
was extremely edematous. The eyes 
treated with dexamethasone and gen- 
tamicin responded with reduction of 
the inflammation of the conjunctiva 
and iris within two days. However, 
the vitreous haze did not disappear 
during the observation period. The 
eyes treated with gentamicin alone 
showed moderate anterior chamber 
reaction and vitreous haze with only 
the red reflex of the fundus still vis- 
ible at the end of the observation pe- 
riod (Table 2). Histologically, the eyes 
treated with dexamethasone and gen- 
tamicin had normal anterior cham- 

bers. There was a mild cellular exu- 

date in the posterior chamber with 
scattered cells in the vitreous (Fig 9). 
The choroid was severely inflamed, 
and the retina was destroyed by the 
inflammatory response (Fig 10). The 
eyes treated with gentamicin alone 
showed fibrinous exudation in the an- 
terior chamber and a severe in- 
flammatory cell reaction in the poste- 
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Table 2.—Prognosis of Endophthalmitis After Intravitreal Injection of Dexamethasone and Gentamicin 


and of Gentamicin Alone* 
























* At different time intervals. 
t OD, treated with 360ug of dexamethasone and 500g of gentamicin sulfate. 
t OS, treated with 500g of gentamicin sulfate. 





vitreous abscess (v) and destruction of the 
retina (r) with cellular infiltration around 
choroidal vessels (arrow) (hematoxylin- 
eosin, x 135). 


rior chamber (Fig 11). Abscess 
formation was present in the vitreous 
(Fig 11). The retina was completely 
destroyed, and the choroid exhibited a 
severe inflammatory reaction (Fig 
12). 

Group 4.—In this group, the in- 
flammatory reaction was more severe 
than in any of the previous groups. 
There was a purulent exudate in the 
conjunctiva and vitreous, and a se- 
vere fibrinous exudate in the anterior 


Arch Ophthalmol/Vol 92, Aug 1974 











1 Hour 1 Hour 5 Hours 5 Hours 10 Hours 10 Hours 20 Hours 
ODf ost ODT ost ODft ost ODt OS: 
Anterior None None None Fibrinous None Fibrinous Massive 
chamber exudation exudation fibrinous 
exudation exudation 
Posterior Scattered Mild Mild Moderate Mild Severe Severe 1 
chamber inflammatory cellular cellular cellular cellular cellular cellular 
exudation cells reaction reaction reaction reaction reaction reaction 
with fibrinous with fibrinous with fibrinous 
exudation exudation exudation 
Vitreous None None None Moderate Moderate Abscess Abscess 
exudation cellular cellular formation formation 
reaction reaction 
at base 


Retinal None Few Occasional Mild Destroyed Destroyed Destroyed 
inflammation cells cells reaction by by by 
reaction reaction inflammatory 
reaction 
Choroidal None Multiple None Mild Severe Severe Destroyed 
inflammation inflammatory reaction reaction reaction y 
foci inflammatory 
reaction 


chamber. Although the infection did 
not progress, all eyes (regardless of 
the addition of dexamethasone) failed 
to resolve the inflammatory reaction 
(Table 2). Histologically, no signifi- 
cant difference in the inflammatory 
response was observed between the 
eyes treated with dexamethasone and 
gentamicin, and the eyes treated 
with gentamicin alone. All eyes in 
this group showed massive fibrinous 
exudation in the anterior and poste- 
rior chambers (Fig 13). There was ab- 
scess formation in the vitreous, and 
the entire retina and choroid was de- 
stroyed by the inflammatory cell reac- 
tion (Fig 14). 


Comment 


This experiment has shown that 
massive doses of dexamethasone can 
be injected into the vitreous of rab- 
bits without producing toxic side ef- 
fects. Phillpotts'* described cataract 
formation 2% months following meth- 
ylprednisolone acetate (Depo-Med- 
rone) instillation into the anterior 
chamber. No opacifications occurred 
in this study using the intravitreal 
route of administration. Also of sig- 
nificance is the fact that intraocular 
pressure did not increase following 
intravitreal injection of dexametha- 
sone. Oppelt et al^ produced similar 
results in cat eyes with intravitreal 










injection of hydrocortisone. 

The half life of dexamethasone 
when injected in large doses into the 
vitreous of rabbit eyes is about three 
hours. However, residual concentra- 
tions (0.05ug/ml) remain for at least 
four days. No precise minimum thera- 
peutie concentration of dexametha- 
sone is noted in the literature, but it 
is believed that even minute concen- 
trations are effective in reducing an 
inflammatory response.'® Therefore, 
intraocular infection under the cur- 
rent experimental conditions can 
probably be treated with a single in- 
travitreal injection of dexamethasone 
with an antibiotic. 

In combination with gentamicin, 
dexamethasone significantly reduces 
intraocular inflammation in experi- 
mentally induced Pseudomonas en- 
dophthalmitis in rabbits. The great- 
est effect of dexamethasone is the 
reduction of the exudative reaction in 
the anterior chamber, posterior cham- 
ber, and vitreous body. When the in- 
fection is treated within five hours, a 
significant reduction in these exu- 
dates and in retinal destruction oc- 
curs in the eyes treated with dexa- 
methasone. This is important in 
retaining the transparency of the 
ocular media, which is critical in 
maintaining useful vision following 
endophthalmitis. Histologic prepara- 
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tions show that when massive inflam- 
mation is present, the inflammatory 
reaction causes destruction of the ret- 
ina and choroid. In the eyes treated 
with dexamethasone and gentamicin, 
there was a reduction of the retinitis 
and choroiditis, but the intravitreal 
injection alone did not prevent this 
destruction when treatment was de- 
layed more than five hours following 
inoculation (Table 2). 

In this experiment 20,000 orga- 
nisms were injected in order to rap- 
idly produce a severe inflammatory 
response. While this experiment is 
not absolutely comparable to human 
endophthalmitis, it nevertheless illus- 
trates the advantages of rapid instal- 
lation of high doses of corticosteroids 
and antibiotics into the vitreous body 
in such infections. Since dexametha- 
sone decreases intraocular exudation 
and destruction of the retina when 
injected intravitreally within five 
hours of bacterial inoculation, it 
would seem to be a valuable adjunct 
to antibiotics in the treatment of en- 
dophthalmitis. 


This investigation was supported in part by 
NSPB grant 244-39-51-315 and Publie Health 
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Service grant EY 1107-01 from the National Eye 
Institute. 

The dexamethasone used in this investigation 
was supplied by Merck, Sharpe and Dohme Re- 
search Laboratories, Rahway, NJ. 

Nirmal Seth prepared the histologic sections 
and Bruce Bussi assisted in taking the photo- 
micrographs. 


Key Words.—Intravitreal injection; dexa- 
methasone; gentamicin; endophthalmitis. 


Nonproprietary Names and 
Trademarks of Drugs 


Dexamethasone—Aeroseb-D, Decaderm, 
Decadron, Decaspray, Deronil, Dexa- 
meth, Gammacorten, Hexadrol, Maxidex. 

Gentamicin sulfate—Garamycin. 

Properacaine hydrochloride—Alcaine, 
Ophthaine. 
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Experimental Corneal Wound Strength 


7-0 Silk vs 10-0 Monofilament Nylon 
John W. Chandler, MD; Joel Sugar, MD; Antonio R. Gasset, MD, Gainesville, Fla 


The tensile strength of central linear 
penetrating corneal wounds closed with 
either 10-0 monofilament nylon or 7-0 
black silk was measured in rabbits. The 
determinations were made on both vas- 
cularized and nonvascularized corneas 
21 days after wounding. The tensile 
strengths for wounds closed with either 
suture were comparable in all groups. 
Clinically the eyes in which the monofila- 
ment nylon was used were less irritated. 
The study indicates that corneal wound 
strength is not reduced by utilizing 10-0 
monofilament nylon in either vascularized 
or nonvascularized rabbit corneas. 


ince its introduction as a suture 

for use in corneal transplanta- 
tion, monofilament nylon has been 
used enthusiastically by most corneal 
surgeons. Eyes in which this suture 
has been used appear less injected 
and have less corneal vascularization. 
However, early clinical experience 
demonstrated the necessity for leav- 
ing these sutures in place for pro- 
longed periods. Even with these pre- 
cautions, some wound dehiscences 
have been reported after suture re- 
moval as long as six to eight months 
after surgery.’ 

Previously, Richards et al? reported 
that the tensile strengths of rabbit 
corneal autograft wounds sutured 
with either 8-0 silk, virgin silk, or 
monofilament nylon (30u) were sim- 
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ilar. The studies were carried out 
through day 32. While there have 
been studies on corneal tensile 
strength of wounds sutured with silk 
sutures, no data are available for 
10-0 monofilament nylon (22y). 

A previously described wound 
strength model? in rabbits was used 
to compare healing with 7-0 silk and 
10-0 monofilament nylon. Utilizing 
this technique, both vascular and 
avascular wounds closed with these 
two different sutures possessed sim- 
ilar tensile strengths. 


Material and Methods 


Animals.—Mature male New Zealand al- 
bino rabbits weighing 2 to 3 kg were used 
throughout the studies. Surgical anesthe- 
sia was induced intravenously with pento- 
barbital sodium. Before any surgical pro- 
cedure, the eyes were wide dilated with 
10% neosynephrine and 4% atropine. Fif- 
teen rabbits with unvascularized corneas 
were utilized in the first portion of the 
study, and 15 were vascularized as de- 
scribed below. 

Surgical Techniques.— Vascularization of 
Central Cornea.—Fifteen rabbits had 7-0 
black silk sutures placed approximately 
one-half depth in stroma running verti- 
cally from limbus to limbus in each eye. 
The suture was removed after vasculariza- 
tion was accomplished with a leash of 
blood vessels extending to the central 
cornea. This occurred in two to three 
weeks. 

Corneal Incision.-A 10-mm horizontal 
nonpenetrating incision traversing the 
central cornea was made in each eye. In 
the vascularized corners the incision was 
made perpendicular to the leash or vessels. 
In the right eye of each rabbit two 10-0 
monofilament nylon sutures were placed 4 
mm apart and looped out of the wound. 


The 10-mm incision was then carried 
through into the anterior chamber using a 
cataract knife and the sutures immedi- 
ately tied. The same surgical technique 
was then performed on the left eye with 
the exception that two interrupted 7-0 silk 
sutures were used. Care was taken to avoid 
trauma to the corneal epithelium. 

Postoperative Care.—The operated eyes 
were treated with 4% atropine, 10% neo- 
synephrine and neomycin sulfate, gramici- 
din, and polymyxin B sulfate (Neosporin) 
daily for seven days. Eyes exhibiting in- 
fections or surgical complications were ex- 
cluded from the study. The eyes were 
graded weekly with regard to amount of 
reaction, onset of or changes in vasculari- 
zation, and status of wound. 

Measurement of Tensile Strength.— Prepa- 
ration of Corneal Tissue.—A 5-mm full 
thickness corneal strip was cut perpendicu- 
lar to the surgical wound using parallel ra- 
zor blades as described by Gasset and Dohl- 
man? and the tensile strength measured 
with the tensiometer. 

Tensiometer.—The structure and func- 
tion of this apparatus was described previ- 
ously.’ Briefly, the two ends of the corneal 
strip are placed in clamps and the sutures 
removed. Water is added at a continuous 
rate to a bottle attached to the dependent 
end of the cornea until the strip breaks. 
The weight of the bottle and its contents is 
taken as the measure of tensile strength of 
the corneal wound. 


Results 


Nonvascularized Corneas.—In gen- 
eral, eyes sutured with 10-0 monofila- 
ment nylon were much less irritated 
and inflamed and both sutures were 
usually in place at the end of three 
weeks. In contrast, at least one and 
usually both 7-0 silk sutures had 
eroded out of the wound by three 
weeks. 
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Table 1.—Comparison of Corneal Wound Tensile Strengths After Suturing With 
7-0 Silk or 10-0 Nylon 


No. of 


Cornea Eyes 


Suture 
Nonvascularized 10 10-0 
7-0 
Vascularized 10-0 
7-0 


Mean Tensile Standard 
Strength, gm Error 
388 61.3 
422 
398 39.2 
432 


P Value 
>.10 


>.10 


Table 2.—Comparison of Tensile Strengths of Vascularized 
and Nonvascularized Corneal Wounds 


No. of 


Cornea Eyes 


The tensile wound strengths of 
these eyes were not statistically dif- 
ferent (Table 1). When comparing 
strengths using only animals in which 
both eyes were satisfactory for study, 
the tensile strength of eyes sutured 
with 10-0 averaged 396 gm and with 
7-0 averaged 418 gm. When all avail- 
able eyes (including those where the 
opposite eye was infected) are consid- 
ered, the tensile strength of 10-0 su- 
tured eyes was 388 gm and that of 7-0 
sutured eyes was 422 gm (P>.10). 

Vascularized Corneas.—The vascular- 
ized corneas were of similar tensile 
strength (Table 1). The mean for the 
10-0 monofilament nylon eyes was 398 
gm and for the 7-0 silk eyes was 432 
gm. Although the strengths of the 
wounds were not statistically signifi- 
cantly different, the wounds closed 
with 10-0 monofilament nylon were 
less irritated and less inflamed. 

Comparison of Corneal Wound 
Strength of Vascularized vs Nonvascu- 
larized Corneas.—The tensile strength 
of nonvascular 10-0 monofilament su- 
tured corneas was 388 gm and was 
398 gm for the vascularized corneas 
(P».50) In a similar manner, the 
wound strength of nonvascularized 
corneas sutured with 7-0 silk was 422 
gm and 432 gm for the vascularized 
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Suture 
Nonvascularized 10 10-0 
Vascularized 9 10-0 
Nonvascularized 8 7-0 
Vascularized 8 7-0 


Mean Tensile Standard 
Strength, gm Error 
388 45.9 
398 
422 66.3 
432 , 


P Value 
>.50 


2.50 





corneas (P>.50). The difference is not 
statistically significant for either 10-0 
nylon or 7-0 silk (Table 2). 


Comment 


Corneal transplant wounds sutured 
with 10-0 monofilament nylon occa- 
sionally dehisce even when suture re- 
moval is delayed several months.' 
These observations suggest that 
wound healing in these eyes may ei- 
ther be abnormal or occur at a de- 
layed rate. A previously described 
rabbit model provides a means of 
measuring corneal wound tensile 
strength. That study demonstrated 
that the tensile strength of corneal 
wounds sutured with 7.0 silk mea- 
sured at three weeks was 23% of that 
of an intact unwounded cornea (380 
gm). This same time period was se- 
lected in the present study. 

The results of the present study 
were similar. The tensile strengths of 
corneal wounds sutured with either 7- 
0 silk or 10-0 monofilament nylon 
were not significantly different. Like- 
wise, moderate vascularization failed 
to increase wound strength after su- 
turing with either type of suture de- 
spite the fact that the sutures re- 
mained in place for the duration of 
the study. 


The comparison of an animal model 
with human clinical observations has 
certain inherent problems. It is pos- 
sible that other uncontrolled variables 
(eg, microbial differences) have unrec- 
ognized influences. In addition, using 
the tensile strength of a linear cen- 
tral wound as an indicator of that of a 
circumferential trephine wound may 
lack precision. Yet this model yields 
reproducible results and has been 
used to demonstrate the importance 
of the corneal epithelium in achieving 
stromal wound strength.’ This is pre- 
sumably due to the capability of cor- 
neal epithelium to activate stromal fi- 
broblastic activity.‘ This same rabbit 
model has demonstrated the capacity 
of frequent topically administered 
steroid drops to decrease the tensile 
strength of corneal wounds sutured 
with 7-0 silk. The present study sug- 
gests that corneal wounds sutured 
with either 7-0 silk or 10-0 monofila- 
ment nylon are of similar tensile 
strength and their tensile strength is 
not enhanced by prior moderate cor- 
neal vascularization in the rabbit. 

Direct comparison between the rab- 
bit model and human corneal wound 
healing must be made cautiously. 


This investigation was supported by grant 
EY53502, EY00033, and EY52868 from the Na- 
tional Eye Institute. 


Key Words.—Corneal wound healing; ten- 
sile strength; 7-0 silk, 10-0 monofilament. 
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Instrumentation 


A Modified Lacrimal Probe 


A modification of the known Worst pig- 
tail probe is introduced for use in cana- 
licular lacerations in adult patients. The 
instrument features an increased diame- 
ter of its curved parts allowing for a better 
manipulation in adults. It also allows pas- 
sage of the smallest available silicone 
elastomer tubing through an enlarged 
French eye at the tip of the probe. 


he pigtail probe, upon its intro- 

duction to ophthalmic surgery by 
Worst,’ found an immediate response 
as a most useful tool in the repair of 
canalicular lacerations. Soon one 
learned to appreciate the potential 
hazard of the instrument, namely 
creating false passages. In addition, 
the crochet hook at the end of the in- 
strument proved to be a destructive 
feature, particularly when reversing 
the course of the instrument. A su- 
ture tied to this hook created more of 
the same by sheer bulk of the struc- 
tures involved passing through the 


Submitted for publication July 19, 1973. 

From the Department of Ophthalmic Plastic 
Surgery, Massachusetts Eye and Ear Infirmary, 
Harvard Medical School, Boston. 

Reprint requests to Cambridge Hospital, 1493 
Cambridge St, Cambridge, MA 02139 (Dr. 
Beyer). 


- 


Arch Ophthalmol /Vol 92, Aug 1974 


Charles K. Beyer, MD, Boston 


0.031 x 0.064 cm Silicone Elastomer 





Proposed changes in the modified pigtail probe. 


delicate canaliculae and puncta. A 
small French eye was introduced as a 
modification of the pigtail probe and 
allowed smoother handling of the in- 
strument. The instrument still was 
deficient in two respects, particularly 
when used in adult patients: (1) The 
diameter of the curved part of the 
probe appeared too small. (2) The 
French eye proved to be too narrow. 

The illustrated modification (Fig- 
ure) of the pigtail probe corrected 
these features. These changes consist 
of an enlargement of the diameter of 
the curved element of the probe to 9 
mm instead of the standard 5 mm. 
This permits smoother handling, par- 
ticularly in adults, without having to 
push the instrument too firmly into 
the traumatized canalicular struc- 


tures and reduces the incidence of 
false passages. The French eye at 
the tip of the probe was made large 
enough to allow passage of the small- 
est available silicone elastomer (Silas- 
tic) tubing. 

These modifications permitted 
placement of adequately sized mate- 
rial into a lacerated canalicular canal 
with minimal manipulation. The ne- 
cessity of double passages through 
the system whenever a thicker mate- 
rial than fine silk or equivalent were 
desirable was abolished. 

This modified instrument is advo- 
cated strongly for use in cases of lac- 
erated canaliculae in adults. 


Reference 
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Annual Review 


Cornea and Sclera 


Michael A. Lemp, MD, Washington, DC 


his year’s review will again 

be devoted to a specific topic in 
regard to cornea and sclera. Alkali 
burns of the eye have long been rec- 
ognized as a severe and perplexing 
problem both as to pathogenesis and 
management. The past few years 
have witnessed a remarkable renewal 
of interest with numerous experimen- 
tal and clinical studies in this field. 
With this work have come new con- 
cepts in the mechanisms of injury and 
repair along with novel treatment 
modalities. Major advances have oc- 
curred that promise to alter the previ- 
ously almost universally dismal out- 
look for severe alkali burns. Even the 
most recent textbooks fail to reflect 
the intensive study reported within 
the last five years. 

This review will attempt to outline 
classical concepts of alkali injury to 
the cornea, conjunctiva, and sclera 
with an emphasis on newly gained 
knowledge. It is the aim to present a 
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comprehensive picture of the present 
state of our knowledge in these in- 
juries and identify the critical ques- 
tions that remain unanswered. 


General Considerations 


Alkali burns are distinguished from 
other chemical injuries of the eye by 
their severity, the rapidity with 
which they inflict their damage, and 
by their tendency to result in late 
complications frequently occurring 
years after the initial injury. In- 
juries from alkali occur in industrial 
and home accidents, and as the result 
of assault. The most common state of 
entry to the eye is liquid resulting 
from a splash of alkaline solution. 
Solid particles, however, such as cal- 
cium hydroxide do occasionaly gain 
access to the conjunctival sac and 
may remain lodged in the fornices 
undetected as they continue to dis- 
solve, slowly releasing the damaging 
alkali. 

In considering the extent of dam- 
age incurred by the contact of chem- 
ical to the eye, the degree of pene- 
tration into and through the cornea, 
conjunctiva, and sclera is most im- 
portant. Both the epithelium and the 
endothelium of the cornea represent 
barriers to water-soluble (polar) sub- 
stances, while the corneal stroma is 


a barrier to lipid-soluble substances 
(nonpolar). It follows, therefore, that 
substances that possess both lipid and 
water solubility would penetrate with 
greater ease. In contrast to the dam- 
age caused by acids that react with 
cellular proteins forming insoluble 
complexes, alkali tends to react with 
the lipids of cellular structures form- 
ing soluble compounds that penetrate 
the ocular tissues quite rapidly. As al- 
kali enters cells and the pH rises, re- 
sulting complexes between alkali and 
cellular constituents become more 
soluble. Increasing pH tends to fa- 
vor dissociation of compounds and 
emulsification of the lipids in cell 
membranes with subsequent disrup- 
tion of the cell wall barriers. 
Ammonia (NH,) is lipid soluble and 
in solution can migrate through the 
corneal and conjunctival epithelium 
as a weak base in dissociated form. 
The intact epithelium offers more re- 
sistance to calcium and sodium hy- 
droxide but sodium salts are slightly 
more soluble than calcium favoring 
emulsification of the lipids of the cell 
wall. Another effect of alkali on the 
ocular tissue is cell death by virtue 
of the hygroscopic property of alkali 
that induces dehydration of cells. Al- 
kali has a profound effect on céllular 
protein and destroys both enzymatic 
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and structural proteins. In very mild 

alkali burns, the structural proteins 

may not be completely disrupted and 
.only enzymatic processes compro- 
. mised. 

In general, it has been found that 
the'character of the cation is not the 
primary determinant of the extent of 
damage in alkali burns. It is, rather, 
the concentration of the alkali and 
the duration of exposure. Frieden- 
wald et al? found that solutions with a 
pH in excess of 11.5 would damage 
the intact cornea and corneal stroma. 
In alkali burns of the stroma, the de- 
gree of injury is primarily dependent 
upon the OH-concentration. At a pH 
at 11.5, there is a rapid loss of mu- 
copolysaccharide and swelling of the 
collagen fibrils. The stromal reaction 
to alkali is interesting in that the 
mucopolysaccharides of the corneal 
stroma can be extracted by exposing 
the stroma to ammonium hydroxide 
but they can be precipitated by super- 
saturated solutions of calcium hy- 
droxide. Following alkali burns 
caused by ammonium hydroxide, so- 
dium hydroxide, or potassium hydrox- 
ide, there is an early disappearance 
of mucopolysaccharide and hexosa- 
mine from the cornea; in lime burns, 
(calcium hydroxide) the ground sub- 
stance is not lost but is altered so that 
extraction is impossible. 


Effect of Alkali 


In one of the early experimental 
studies on alkali burns, Siegrist? in 
1920 found that in rabbit eyes burned 
with ammonium hydroxide, the chem- 
ical could be found in the aqueous 
within 5 seconds of injury and be- 
came prominent within 20 seconds. In 
most of the experimental studies it 
became obvious that the clinical pic- 
ture was quite different in relatively 
mild alkali burns from severe burns. 
It was also noted that injuries to the 
limbal area were particularly dis- 
astrous presumably by way of dam- 
age to the blood vessels and lymphat- 
ics in the sclera and the production of 
toxic products which were thought to 
have a deleterious effect of some con- 
sequence on the nutrition and resist- 
ance of the cornea.* It was also noted 
that. the degree of conjunctival de- 


stYüction could determine the onset of 
rs 
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late degenerative changes and sym- 
blepharon formation. In severe alkali 
burns, a significant percentage of ex- 
perimental animals showed an ulcera- 
tion of the cornea occurring within 
two to three weeks after the burn. 
Glaucoma was also commonly ob- 
served and was believed to be due to 
cireulatory disturbances arising from 
necrosis of blood vessels of the bulbar 
conjunctiva, the closure of the 
aqueous veins, and also from a sub- 
stantial congestion coming from hy- 
peremic vascular stasis in the iris and 
ciliary body. Exudation in the ante- 
rior chamber, hyphema, and the late 
proliferation of fibrous tissue in the 
chamber angle were also thought to 
be causative mechanisms. 

Hughes,‘ in a landmark review of 
the literature, distinguished three 
stages in the clinical course of alkali 
burns. (1) The acute stage of ischemic 
necrosis of the conjunctiva, sloughing 
of the corneal epithelium, edema and 


opacification of subconjunctival tis- 


sue and substantia propria, and acute 
iritis. (2) Stage of reparation. It was 
at this point that there was regenera- 
tion of the epithelium with vasculari- 
zation of the cornea and a quieting of 
the previous severe iritis. (3) Stage 
of late complications. These included 
subsequent development of symbleph- 
aron, the appearance of a vascu- 
larized membrane on the cornea, re- 
current corneal ulcerations, and 
secondary intraocular changes such as 
uveitis, cataract, and glaucoma. 
Common Alkalis 


NaOH (Sodium hydroxide: 
caustic soda) 

KOH (Potassium hydroxide: 
caustic potash) 

CaOH (Slaked lime)—formed by 
the addition of H,O to CaO 
(quicklime) 

NH,OH (Ammonium hydroxide)— 


formed by the addition of 
water to ammonium (NH,) 


Classification 


The clinical course of mild alkali 
burns differs greatly from that of se- 
vere burns. It is important, therefore, 
to assess the severity of the injury 
early. Hughes? proposed a classifica- 
tion grading severity on the basis of 
observable changes in the cornea, 
sclera, and conjunctiva. This service- 


able three-stage system was modified 
by Ballen* who devised a four-step 
classification separating effects on 
cornea and conjunctiva, semi-quanti- 
fying limbal damage. Realizing the 
critical significance of limbal is- 
chemia and the relative unimportance 
of conjunctival hyperemia and che- 
mosis, Roper-Hall’ has suggested the 
following scheme (Table): 

He further states the total area of 
conjunctival involvement should be 
noted and whether contiguous bulbar 
and palpebral conjunctiva are af- 
fected since this will determine the 
likelihood of symblepharon forma- 
tion. 

This progression of classification 
has reflected the growing awareness 
that changes apparent early in the 
cornea are not as important in prog- 
nostication as those observed in the 
limbal area. Extensive ischemia and 
necrosis manifest as a blanching and 
translucency to the sclera in this area 
portend a very guarded outlook. 


Recent Studies 


More recent studies* reported a 
comparison between alkali burns of 
the cornea alone and those involving 
cornea and sclera; this report also ob- 
served the effects of topically applied 
steroids on the healing patterns. Rab- 
bit eyes were subjected to relatively 
severe alkali burns. In one group, only 
the cornea was burned and in another 
group, both cornea and surrounding 
sclera were burned. The aqueous 
humor of both groups had normal 
aqueous glucose levels at various peri- 
ods after the burn. At 24 hours after 
burn, histologic examination showed 
in both groups that all the cells of the 
cornea from the epithelium to the en- 
dothelium were either necrotic or ab- 
sent but the corneal lamellae were in- 
tact. Corneas were grossly anesthetic 
at this point and hexosamine was re- 
duced by approximately 50%. There 
were no further changes noted in the 
first week except that hexosamine 
was further reduced to about 30% of 
the original level. In group one (cor- 
neal burn only), new blood vessels be- 
gan to extend into the cornea from 
the limbus in the second week. At this 
time, the corneas first began to show 
central or paracentral ulcers that usu- 
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ally progressed to perforation. The 
overall incidence of perforations in 
this group was 28% and they were in- 
variably found in the avascular areas 
where there were no fibroblasts or 
epithelial cells; granulocytes were 
particularly prominent in the stroma 
adjacent to ulcerations. In contradis- 
tinction in vascularized areas of the 
cornea there were many stromal fi- 
broblasts and the corneal surface was 
covered by corneal or conjunctival 
epithelium. No fibroblasts or epithe- 
lial cells were observed central to the 
advancing neovascularization. Gener- 
ally, these corneas became complete- 
ly vascularized by the end of the third 
week and if perforation had not oc- 
curred by this time, the corneas re- 
mained intact thereafter. Wound 
healing in this group was minimal be- 
fore two weeks; however, by three 
weeks after burn, the corneas were 
vascularized and healed as well as 
those of normal control corneas. 

In group 2 (corneal and scleral 
burns) ulcers began in the third week 
and were frequently peripheral. UI- 
cers always occurred just central to 
the advancing border of vessels. Neo- 
vascularization was significantly de- 
layed in this group and the perfora- 
tion rate was 90%. It was concluded 
that alkali burns that extend beyond 
the limbus have a poorer prognosis. It 
was further observed that the use of 
local corticosteroids tended to prevent 
neovascularization and resulted in the 
corneas remaining acellular through- 
out all layers sometimes for as long as 
six weeks with invariable perfora- 
tions. It was thought that neovas- 
cularization was responsible for bring- 
ing cells into the damaged corneas. 
Since the aqueous glucose concentra- 
tion was found to be normal, these 
corneas probably did not suffer from 
the lack of nutrients. It was con- 
cluded that neovascularization is im- 
portant for the revitalization of the 
alkali-burned cornea and serves as a 
good gauge as to whether these cor- 
neas will maintain their structural in- 
tegrity. Vascularization in these eyes 
should be regarded as a favorable 
prognostic sign and not hindered in 
any way. 

In another study,’ alkali-burned 
rabbit eyes were analyzed for stromal 
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Severity of Alkali Burns 

















Grade Cornea Conjunctiva Prognosis 
1  Epithelial damage No ischemia Good 
2 Hazy, but iris detail seen Ischemia less than one third Good 
at limbus 





3 Total epithelial loss; stro- 
mal haze, iris details 
observed 


4  Opaque; no view of iris 
or pupil 








and aqueous glucose and lactate, 


corneal hydration, and histologic 
changes. The clinical picture observed 
included the following: (1) moderate 
corneal opacification; (2) the peri- 
limbal sclera between muscles became 
slightly translucent; (3) vascular 
thrombosis was present in the whit- 
ened conjunctiva and sclera; (4) the 
pupil was vertically oval and dilated 
almost immediately after burn; (5) 
hypotony of less than 5 mm Hg was 
observed after the first day; (6) the 
iris became atrophic within a few 
days; (7) in severe burns the corneal 
stromal thinning began within two 
weeks and corneal perforations oc- 
curred within three to four weeks; (8) 
perforations were not the result of 
bacterial growth; and (9) no scleral 
perforation was seen. 

Significantly decreased aqueous 
glucose levels were noted within 24 
hours and lasted for at least two 
weeks; significantly lowered stromal 
glucose levels were seen within 24 
hours and continued to decrease even 
further after 7 and 14 days. No sig- 
nificant change in lactate levels of the 
aqueous stroma were noted. Corneal 
hydration increased at 24 hours but 
had returned to normal by the sev- 
enth and 14th day. The glueing-on of 
a methylmethacrylate contact lens 
did not alter glucose or lactate levels 
in the stroma. 

After 24 hours, the cornea, the peri- 
limbal sclera, the iris, and anterior 
ciliary body were ghost-like with loss 
of almost all viable cellular elements. 
Moderate polymorphonuclear infiltra- 
tion and severe edema replaced the 
delicate frond-like ciliary processes. 
Posteriorly, some patches of ciliary epi- 
thelium survived. Variable amounts 
of vascular thrombosis, hemorrhage, 
and necrotic endothelial tubes were 
common in the ciliary body. The iris 


Ischemia of one third to one Vision reduced; perfora. 
half at limbus 


Ischemia affects more than 
one half at limbus 







tion rare 







Poor; prolonged conva- 
lescence 








remained completely avascular. After 
seven days, a single irregular layer of 
epithelium began to cover the cornea 
peripherally. The cornea, sclera, and 
iris remained acellular except for in- 
filtrating polymorphonuclear cells. 
Granulation tissue began to replace 
the substance of the ciliary body and 
blood vessels to the iris and ciliary 
body were empty and the vascular en- 
dothelium showed necrosis. Ciliary 
body hemorrhages were present in 
patchy, but extensive zones. The pos- 
terior ciliary epithelium began to re- 
generate anteriorly over the involut- 
ing ciliary body. After 14 days, 
fibroblasts invaded the peripheral 
cornea and an irregular flat layer of 
epithelium remained peripherally. 
Early fibroblastic reaction in periph- 
eral cornea and iris was present. Se- 
vere fibrosis developed within the cili- 
ary body reducing it to a shrunken 
atrophic mass. Regrowth of relatively 
normal ciliary epithelium progressed 
anteriorly. Recanalization of some 
blood vessels developed but the vascu- 
lar supply of the iris and ciliary body 
was severely reduced. 

The greatly reduced glucose levels 
of aqueous stroma were thought to be 
the result of reduced aqueous produc- 
tion. This was surmised since the 
glued-on plastic anterior barrier on 
the corneal surface did not change the 
glucose levels and this eliminated loss 
through the cornea as a possibility; 
there was only a small consumption 
of glucose by cells in the anterior 
chamber. The totally dilated pupil in- 
dicates damage to the long posterior 
ciliary nerves and possibly the associ- 
ated arteries. The avascularity of the 
iris and the partial avascularity of the 
ciliary body was thought to be reason- 
able evidence of diminished circula- 
tion to the anterior segment .and 
reduced aqueous production. It Was | 
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found that aqueous glucose levels 
were depressed more than stromal 
glucose levels and the normal gra- 
dient reversed; this disparity in the 
absence of epithelial and endothelial 
barriers was unexplained. It was 
noted that mild burns produced little 
or no change in aqueous glucose levels 
and it was thought that this perhaps 
explained the discrepancy in this re- 
port and in that earlier report* cited 
above that found normal aqueous glu- 
cose levels. The increased stromal 
hydration after destruction of epithe- 
lial and endothelial barriers was 
expected. However, subsequent de- 
creased hydration was thought to be 
possibly related to slow loss of water- 
binding mucopolysaccharides. Previ- 
ous studies"? had indicated that most 
of the cornea depends on the aqueous 
for its supply of glucose, so it was con- 
cluded in this study that a severe nu- 
tritional deficiency might be impli- 
cated in the genesis of perforations 
that occur in the cornea but not 
sclera. Delayed  reepithelialization 
with consequent stromal ulcerations 
could result from inadequate glucose 
supply. In contrast the burned peri- 
limbie sclera with an intrinsic blood 
supply does not undergo perforation 
despite histological evidence of necro- 
sis and polymorphonuclear cell inva- 
sion. This is possibly a function of 
rapid revascularization and the pro- 
tecting effects of blood products or 
the resistance of scleral collagen to 
breakdown. It was observed that sim- 
ilar stromal ulcers developed over in- 
tralamellar corneal membranes; these 
uleers are presumably on a nutri- 
tional basis. 

Further confirmatory evidence of 
the ocular effects of alkali appeared in 
a study"! in which rabbit corneas were 
burned with a 5-mm disc soaked in 
0.5N sodium hydroxide for one min- 
ute. The burn destroyed central kera- 
tocytes and epithelial and endothelial 
cells but the collagen fibers were only 
moderately damaged. In the damaged 
areas, no cellular elements were 
found. Protein fibrils remained prac- 
tically unchanged and partial dena- 
turation of the collagen fibers was 
thought due to damage to the muco- 
polysaecharide ground substance. In 
the 4ontrol eyes, fibroblasts deriving 
y 
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from keratocytes are seen peripheral 
to the injury; this transformation was 
significantly depressed in corneas 
treated with corticosteroids. 

In very recent work" the ultra- 
structural changes observed in exper- 
imental alkali-burned rabbit corneas 
were reported. It was noted that the 
endothelium in the burned area is de- 
stroyed and replaced in a few days by 
multiple layers of cells that have all 
the structural characteristics of fibro- 
blasts. These cells migrate into the 
burned area from the periphery; at 
the moment their source is not known 
but they form a thick cellular layer 
covering the posterior surface of Des- 
cemet’s membrane. They secrete fully 
formed and heterogeneous fibrils that 
appear to be collagen. After the eyes 
become quiet, the cells lining the an- 
terior chamber change their character 
and assume the morphologic appear- 
ance of normal endothelial cells with 
all the characteristic organelles in- 
cluding attachment bodies and begin 
to secrete a normal appearing Desce- 
met’s membrane. Therefore, so far as 
these experiments were studied, the 
cornea was finally bordered posteri- 
orly by its original Descemet’s mem- 
brane followed by a layer of colla- 
genous fibers in which are embedded 
fibroblasts. This mass is then finally 
covered by a normal appearing endo- 
thelium facing the anterior chamber. 
The fibroblasts in the intervening col- 
lagen fiber layer becomes reduced in 
number. It might be added that this 
activity might well explain the clini- 
cal observation of the formation of a 
retrocorneal membrane that is fre- 
quently seen shortly after alkali 
burns. The subsequent formation of 
an endothelial layer may well explain 
the partial clearing of the cornea 
which is sometimes seen some time 
after the injury. It is also interesting 
to note that this is probably the first 
evidence of a layer of fibroblasts hav- 
ing the capacity to transform into en- 
dothelial cells. 

Two cases were reported that 
demonstrated increased intraocular 
pressure occurring in ammonia burns 
in human eyes within four hours of 


injury. The clinical appearance in 


these eyes in many respects mimicked 
that of acute angle-closure glaucoma; 


the raised intraocular pressure, cor- 
neal edema, and an oval semi-dilated, 
fixed pupil were typical. It was 
thought that actual closure of the 
chamber angle was a likely cause of 
this pressure rise. Subsequent to this 
another case report" appeared noting 
the vertically oval-shaped pupil and 
iris atrophy and a normal intraocular 
pressure at two hours after ammonia 
injury. The difference in the clinical 
observations of pressure rise, is, in all 
probability, due to differences in se- 
verity of the injury. 

In an experimental study’ in rab- 
bit eyes it was found that the topical 
administration of 2.0N sodium hy- 
droxide and ammonium hydroxide pro- 
duced a significant rise in the in- 
traocular pressure within one minute 
of injury. This hypertensive response 
was sustained with some variation 
over the three-hour period of observa- 
tion. Very little rise, however, was 
seen with a 0.125N solution of sodium 
hydroxide in contrast to the rapid rise 
in pressure observed with a 0.5 nor- 
mal and a 2.0 normal burn. The aque- 
ous pH rose from 7.6 to 10.22 with- 
in two minutes after the burning with 
the 2N sodium hydroxide but declined 
after one hour. In a further, more re- 
cent study, of the intraocular pres- 
sure in experimental alkali burns, the 
intraocular pressure of rabbit eyes 
was measured for 15 days after burn- 
ing with a tonometer (Mackay Marg). 
In the immediate pressure phase, the 
intraocular pressure rose to more 
than 59 mm Hg within 15 seconds and 
lasted for one hour. Since a similar 
rise in intraocular pressure also devel- 
oped in alkali-burned, enucleated hu- 
man eyes, this acute rise was thought 
to be probably the result of collagen 
shrinkage in the cornea and peri- 
limbal sclera. When alkali comes in 
contact with collagen in vitro the fi- 
bers hydrate and increase in volume. 

Subsequently (last pressure phase), 
two response patterns were observed. 
The severely burned eyes that mani- 
fested perilimbal scleral transparency 
initially developed low pressure and 
showed histologic evidence of is- 
chemic necrosis of ciliary body, iris, 
and sclera. However, the mildly 
burned eyes developed high pressures 
greater than 30 mm Hg with minimal 
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changes in the ciliary body and iris. 
In both groups, transient occlusive 
changes occurred in the conjunctival 
and episclera vessels and fibrous pro- 
liferation was observed in the angle. 
The elevated intraocular pressure in 
the mildly burned eyes was possibly 
the result of continued formation of 
aqueous humor by the ciliary body in 
the presence of an occluded angle. 

In the repair process of the eye it 
seems that vascularization plays an 
extremely important role. The subject 
of what stimulates neovascularization 
of the cornea has been a subject of 
some controversy for many years. It 
has been generally held that vascu- 
larization of the cornea can only pro- 
ceed in a cornea in which the nor- 
mally compact stromal substance is 
disrupted allowing entrance of blood 
vessels. Whether something over and 
above edema of the stroma is neces- 
sary to provoke vascularization has 
remained unclear. In a meticulous 
and ingenious experiment, Maurice et 
al" controlled the rate of corneal 
swelling independent of trauma by 
filling the anterior chamber with sili- 
cone. Small tubes were then im- 
planted in the corneal stroma and cau- 
tery was applied centrally. Growth 
of blood vessels occurred only into the 
tubes, indicating a diffusion of a 
vasostimulating factor from the cen- 
tral injury site to the periphery via 
the tube. It was concluded from this 
study that edema is a necessary but 
not sufficient stimulus for growth of 
vessels into the cornea. 

Evidence of a limbal reaction occur- 
ring only hours after injury has been 
reported." In this study, the rat 
cornea was thermally burned 1.75 mm 
from the limbus; significant immigra- 
clear lymphocytes began at 36 min- 
utes and leakage of tryphan blue 
was discernible at about 1 hour and 
lasted for 24 hours. The eosinophils do 
not appear to be involved in the pro- 
cess and mast cells, while not show- 
ing signs of increased degranulation, 
may be decreased in number over sev- 
eral days. It was pointed out that 
most of the experimental work on 
acute inflammatory changes in the 
body has involved a direct injury to 
the area studied, while many corneal 
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injuries involved a response from vas- 
cular areas separated from the point 
of injury. In this study, permeability 
changes may be associated with (1) 
an immediate response in which the 
stimulating factors take one hour to 
diffuse, (2) a delayed response in 
which the stimulus hits blood vessels 
immediately, or (3) an intermediate 
type with a delayed response in which 
the stimulus takes some time up to an 
hour to reach the limbus. In the rat, 
mediators of the inflammatory re- 
sponse such as histamine, 5-HT, hepa- 
rin, dopamine, acid and alkaline 
phosphatase, and various proteases 
have been identified in mast cell 
granules. In direct trauma, degranu- 
lation of mast cells occurs with the re- 
lease of the histamine. In this study 
of indirect trauma, initial degranula- 
tion occurred and may be contrib- 
utory to the initial response of the 
vessels to injury although it is un- 
likely that mast cells contribute sig- 
nificantly to corneal vessel growth. 
The nature of the leukocyte-stimulat- 
ing factor remains unknown, but it 
has been suggested that one group of 
chemotactic substances for neutro- 
phils may have a molecular weight of 
about 500. Collagenolytic products are 
known to be chemotactic for neutro- 
phils. Since collagenase is released 
secondary to corneal injury (see be- 
low), the splitting of the tropocolla- 
gen molecule with subsequent further 
degradation by proteases and pepti- 
dases may result in products involved 
in neutrophilic stimulation. In indi- 
rect injury to the cornea, there ap- 
pears to be a dissociation between 
leukocyte emigration and vascular 
permeability. In view of the known 
ability of leukocytes to produce col- 
that ulcerations occur only in avas- 
cular areas, this disparity between 
leukocyte immigration and vascular 
permeability may be very important. 

In addition to vascularization, the 
other very important part of the re- 
pair process in alkali-burned eyes is 
reepithelialization. It has generally 
been thought that the more extensive 
the damage to the corneal and con- 
junctival epithelium, the longer it 
takes for recovering of the corneal 
surface. This is certainly important in 


preventing corneal ulcerations and 
there is evidence’ suggesting that 
there may be an alternative source 
for renewal of epithelium other than 
conjunctival epithelium. The pali-~ 
sades of Vogt consist of subepithelial, 
richly vascularized papillae. It is theo- 
rized that the limbal papillary struc- 
tures serve as generative organs for 
corneal epithelial cells. The basal area 
is large in relation to the surface and 
is adjacent to a well developed net- 
work of capillaries. The source of epi- 
thelial cells may be the epithelial de- 
pressions between the limbal papillae. 
Experimental evidence in the guinea 
pig has been presented showing cells 
with limbal pigmentation covering 
the cornea after injury. A pigment 
line is seen in the cornea and thought 
to represent a direction of migration, 
eg, the Hudson-Stahli line. A migra- 
tion of pigmented cells over into the 
cornea is frequently seen in heavily 
pigmented people following corneal 
injury that is consistent with this 
theory. 

Important late complications ob- 
served in human alkali burns include 
extensive symblepharon formation 
and the development of a severe dry 
eye state." Symblepharon formation 
seems related to the extent of con- 
junctival necrosis. Areas denuded of 
epithelium on the bulbar and palpe- 
bral surfaces result in apposition with 
scarification and attachment in the 
healing process. When the symbleph- 
aron are extensive, preventing ade- 
quate lid movement, exposure kera- 
titis results. 

Another result of widespread con- 
junctival injury is the development of 
a severe dry eye. This is due to de- 
struction of the openings of the acces- 
produce the aqueous component o 
the tear film: an aqueous deficient dry 
eye state similar to keratoconjuncti- 
vitis sicca ensues. In addition, severe 
injury to the conjunctival epithelium 
destroys the mucin-producing con- 
junctival goblet cells. Deficiency of 
mucin renders the corneal and con- 
junctival surfaces unwettable and the 
tear film unstable even in the pres- 
ence of aqueous tears or tear substi- 
tutes." Eventually the cornea and 
conjunctival surfaces become Nera- 
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tinized. This desiccating process in 
combination with compromised lid 
function (that is necessary to resur- 
face a normal tear film) produces the 
most severe type of dry eye state en- 
. countered.”? 


i 
^ 


Limbal Damage 


The two most important repair pro- 
cesses in the alkali-burned eye are 
vascularization and  reepithelializa- 
tion. Injury to the limbal area is the 
single most critical factor in deter- 
mining the severity of damage and 
prognosis for recovery. It is not clear 
just why this is so. It is possible that 
limbal damage is significant primar- 
ily because of the destruction of the 
perilimbal blood supply causing nutri- 
tional disturbances in the peripheral 
cornea. Destruction of blood vessels 
in this area can result in the sterile 
necrosis described by Aronson, Elliott 
and co-workers? that was outlined 
in last year's review.” Alternatively, 
the frequency of ulceration in eyes 
with severe limbal damage may sim- 
ply be a reflection of the longer 
time required for revascularization 
allowing polymorphonuclear leuko- 
cytes (PMN) releasing collagenase to 
migrate in, well in advance of new 
vessels. Finally, injury to the deep 
papillary structures of the limbus 
may destroy the normal source for 
reepithelialization of injured corneas. 

It is clear that many activities are 
centered in the limbal area and it is 
probable that all these suggestions 
are valid and interrelated and ac- 
count for the extreme vulnerability of 
this area. 


Role of Collagenase 


Although many aspects of alkali in- 
jury to the eye cause severe problems, 
one of the most serious consequences 
is the appearance of corneal ulcera- 
tions within several weeks of injury. 
These ulcerations frequently progress 
to perforation and are the reason 
many eyes are lost. Beyond this, even 
eyes that have apparently healed com- 
pletely after alkali injury will develop 
corneal ulcers consequent to mild 
trauma or surgery even years later. 

Attention in recent years has fo- 
cused on collagenase (or collagen- 
„ss-a series of related enzymes) as 
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a key factor in initiating these severe 
ulcerations. Some of the initial stud- 
ies on the role of collagenase in cor- 
neal ulcers were outlined in last 
year’s review on peripheral corneal 
disease.” This work, as applicable to 
alkali burns, will be briefly outlined 
and newer work described. 

Collagenase is an enzyme capable 
of digesting native collagen. This en- 
zyme has been found in a number of 
body tissues. Corneal ulceration is as- 
sociated with destruction of corneal 
collagen and the release of enzymes 
secondary to injury is thought to play 
an important role. 

Slansky et al^ demonstrated that 
cultured bovine corneal epithelium 
produced a substance capable of di- 
gesting a pentapeptide indicating 
collagenolytie activity. Brown et al” 
showed in tissue culture that the ul- 
cerating tissues of alkali-burned cor- 
neas produced enzymes capable of 
lysing reconstituted collagen. Further 
studies by Slansky et al^ confirmed 
this phenomenon, noted similar activ- 
ity associated with nonalkali burn 
ulcers, and demonstrated that its 
source was corneal epithelium. Small 
amounts of collagenase activity were 
found in normal rabbit corneal epi- 
thelium but not human epithelium by 
Itoi et al^ Gnadinger et al^" contin- 
ued these tissue culture studies that 
demonstrated higher levels of col- 
lagenolytic activity in alkali-burned 
epithelium and showed that the al- 
kali-burned stroma is more suscep- 
tible to collagenase digestion. It was 
suggested that this susceptibility 
might be related to alkali-induced 
loss of mucopolysaccharides. 

The first in vivo evidence of col- 
lagenase activity in alkali burns was 
furnished by Brown et al." They in- 
jected small quantities of collagenase, 
harvested from the ulcerated tissues 
of alkali-burned cornea, into the 
stroma of intact alkali-burned cor- 
neas; full thickness ulcers were 
produced. It was hypothesized that in 
alkali-burned corneas, collagenases 
are produced by PMNs invading the 
cornea in advance of new vessels. Fi- 
broblasts interact with the advancing 
edge of epithelium stimulating the 
epithelium to produce large amounts 
of enzyme in the more central area 


without fibroblasts and no fibrillo- 
genesis; a balance in favor of collagen 
destruction is achieved. Collagen de- 
struction may be facilitated by either 
reduction in mucopolysaccharide or 
simply partial denaturation of the 
collagen by alkali. 

The cell of origin of collagenase has 
been a subject of speculation. In tis- 
sue culture studies, Brown and Wel- 
ler? presented evidence that epithe- 
lial injury alone is insufficient to in- 
duce collagenase production by re- 
generating epithelium; regenerating 
epithelium must be in contact with 
wounded stroma. This suggests an in- 
teraction between the epithelium and 
injured stroma triggering enzyme 
production by the epithelium. In an 
attempt to determine the cell origin 
of stromal collagenase, freeze-thaw- 
ing was used. Of the two stromal cell 
types, fibroblasts and granulocytes, 
the former’s enzyme production 
should be inhibited by freeze-thaw- 
ing, but not the latter's. Significant 
enzyme production continued after 
freeze-thawing suggesting stromal 
granulocytes as the probable source 
of stromal collagenase. Subsequent 
studies utilizing inhibitors of protein 
metabolism and granulocyte sup- 
pressants further confirmed gran- 
ulocytes as the source of stromal 
collagenase. 

Further evidence? linking colla- 
genase production to alkali-burned 
corneal tissue was presented using 
collagen labeled with '*C in tissue cul- 
ture. A particularly interesting find- 
ing in this study was that vascu- 
larized intact tissues taken from 
corneas that have been alkali-burned 
at least a year earlier still elaborated 
collagenase. 

It is a common clinical experience 
that local corticosteroid application is 
associated with worsening of corneal 
ulcerations. In another study** both 
hydrocortisone and dexamethasone 
were shown to enhance the lytic ac- 
tion of collagenase produced by al- 
kali-burned corneas by an undefined 
mechanism. This confirms the clinical 
impression that corticosteroids have a 
deleterious effect on corneal ulcera- 
tions. 

In an interesting variation, Pfister 
et al^ alkali-burned the perilimbal 
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sclera only taking care not to affect 
the cornea itself. It was seen that col- 
lagenase was produced by the intact 
epithelium of nonulcerated rabbit 
corneas beginning 9 to 15 hours after 
scleral burn. At this point, the epithe- 
lium, stroma, and endothelial cells ap- 
peared normal under histologic exam- 
inations; stromal mucopolysaccharides 
were normal. Aqueous levels of glu- 
cose, however, were depressed and 
glycogen loss from the epithelium 
paralleled this depression. Aqueous 
humor taken from the burned eyes 
failed to have either facilitative or in- 
hibitory effects on collagenase pro- 
duction in vitro. These findings are 
interpreted as confirmatory evidence 
for the role of nutritional deprivation 
in initiating collagenase release. 

Interest has focused on the nature 
of collagenase released by corneal tis- 
sues. In a study by Hook et al," it was 
shown that corneal collagenase, un- 
like lysosomal enzymes, operates opti- 
mally at a physiological pH. Corneal 
collagenase cleaves the collagen mole- 
cule into one fourth and three fourth 
length fragments and the breakdown 
stops at this point. These studies also 
presented evidence that corneal col- 
lagenase is calcium-dependent and 
has its greatest activity at calcium 
concentrations similar to those of se- 
rum. A number of substances were 
shown to inhibit collagenase activity 
and will be discussed below. It was 
shown that corneal proteoglycan but 
not keratin sulfate prevented colla- 
gen breakdown by corneal collagen- 
ase. This suggests that the collagen 
fibril is protected by a physical barrier 
or that there is an inhibitor in the 
protein moiety: loss of protective pro- 
teoglycan in alkali-burns might ren- 
der the collagen fibrils more suscep- 
tible to breakdown by collagenase or 
other less specific proteolytic en- 
zymes. 

A similar study by Berman et al" 
confirmed the manner in which cor- 
neal collagenase cleaves the tropo- 
collagen molecule including a partic- 
ularly striking electron photomicro- 
graph of the cleaved product. This 
work shows that corneal collagenase 
is capable of initiating the digestion 
of undenatured collagen. 

Hook et al purified corneal col- 


164 Arch Ophthalmol/Vol 92, Aug 1974 


lagenase finding it to have a molecu- 
lar weight of 65,000 and an isoelectric 
point of 7.0. A disulfide linkage is ap- 
parently essential to the enzyme's ac- 
tivity. Two distinct enzyme fractions 
were found in further purification; 
the larger fraction may be either an 
aggregate of smaller fragments or 
may represent a distinct collagenase. 
Berman et al^ isolated collagenase 
from human corneal tissue that had 
activity similar to that obtained from 
rabbit cornea. A particularly inter- 
esting finding was that a serum anti- 
protease inhibited collagenase ac- 
tivity (see below). Further recent 
evidence by Berman and Manabe* 
points to the role of zinc in the func- 
tional activity of corneal collagen- 
ases. Radioactively tagged zine was 
incorporated into several rabbit cor- 
neal collagenases. This fact combined 
with reversal of collagenase inhibi- 
tion by addition of zinc suggests that 
human collagenase may also require a 
metal co-factor other than calcium. 


Treatment 


The effects of alkali are so exten- 
sive that effective treatment de- 
mands recognition that multiple tis- 
sue insults have been sustained and 
attention must be directed to several 
discrete events in aiding the healing 
processes. It is generally recognized 
that mild alkali burns heal well with 
simple conservative measures. More 
severe burns, however, result in ex- 
tensive loss of epithelium, destruction 
of the vascular and nervous supply to 
much of the anterior segment, nutri- 
tional deprivation with subsequent 
corneal ulceration, symblepharon for- 
mation, and the production of a se- 
vere dry eye state. Treatment modali- 
ties have been directed to specific 
components of injury; however, the 
entire clinical picture must be consid- 
ered in managing these cases. 


Immediate Action 


As soon as possible after alkali in- 
jury, copious irrigation with water, 
saline, or phosphate buffer solution 
offers the best hope for minimizing 
damage. Since alkalis penetrate the 
ocular tissues so rapidly, irrigation 
must be performed within minutes to 
be effective. It is unlikely that contin- 


uous lavage after the first few min- 
utes does anything other than to pro- 
vide gentle debridement of necrotic 
tissue. Nonetheless, Grant's*' injunc- 
tion that irrigation longer than nec- 
essary is preferable to too little re- 
mains valid, particularly when the 
nature of the chemical is uncertain. A 
possible exception in which sustained 
lavage may be of value is the care of 
lime injuries in which particulate al- 
kaline matter may be trapped in the 
fornices gradually dissolving and 
causing lingering damage. 

Ideally, substances that would neu- 
tralize the alkali should be excellent 
for irrigation. They are, however, 
usually not at hand for immediate use 
and in a study by Bahn et al,*? the use 
of phosphate buffer solution was not 
associated with any appreciable bene- 
fit over saline. 

It had been suggested that para- 
centesis would be helpful in removing 
alkaline aqueous humor in the imme- 
diate after burn period. Grant, how- 
ever, found that aqueous pH, while 
rising to 10 (not a damaging level) 
initially returned to normal within 15 
to 45 minutes and no therapeutic ben- 
efit from paracentesis was observed 
in experimental models. 

Passow'* suggested performing a 
complete peritomy with incision of 
the conjunctiva to release alkaline 
matter presumably trapped beneath 
the conjunctiva. Beneficial results 
from this procedure have been re- 
ported“: benefits were said to derive 
from an immediate detoxification, re- 
lease of tension, and an increase in 
the blood supply to the cornea al- 
though the mechanisms by which 
these were effected were not de- 
scribed. Contrary experience in a 
larger series of alkali burns has also 
been reported.*® 

Alberth* measured the pH of sub- 
conjunctival tissue after experimen- 
tal burns and found a maximum pH 
of 10.5 (subtoxic level) and this re- 
turned to 8.2 within one hour. It 
would seem, therefore, unlikely that 
this procedure accomplishes signifi- 
cant release of alkali. 


Subconjunctival Autogenous Serum 


The injection of the patient's qwn 
whole blood or serum subeonjumw 
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tivally has been recommended as a 
salutary measure.** It is said to pro- 
duce a dilution of the noxious chem- 


- ical, separate tissues, and act as a 


barrier against deeper penetration. 
in a review?? of 226 cases of caustic 
burt" treated with autogenous blood, 
this treatment was judged to be of 
value in severe burns, lessening the 
incidence of symblepharon formation. 

Perhaps a more significant effect of 
local treatment with autogenous se- 
rum has been identified in studies on 
collagenase production in alkali-in- 
duced corneal ulcerations. In addition 
to a number of exogenous collagenase 
inhibitors, Berman et al^ have identi- 
fied a y.-macroglobulin in human se- 
rum that is an effective inhibitor of 
human corneal collagenase. Small 
amounts of this fraction have been 
found in human tears obtained from 
eyes with ulcerations. This may well 
explain the clinical impression that 
local serum treatment is beneficial in 
corneal ulcerations and may, in part, 
account for the fact that ulcerations 
do not occur in vascularized areas. A 
good clinical series would be diffieult 
to conduct in a "blinded" manner, but 
could provide needed data. 


Mucosal Grafts 


More than 50 years ago, Denig"' 
proposed immediate grafting of buc- 
cal mucosa to replace necrotic con- 
junctiva; it was thought that the exci- 
sion of a large area of conjunctiva 
removed chemicals fixed in the con- 
junctival tissue that would ultimately 
slough. It was stated that this tech- 
nique was responsible for saving eyes 
that would be otherwise lost.*?** Fur- 
ther support for this notion was re- 
ported by O’Connor™ in 1933. Siegel“ 
advocated prompt mucosal grafting 
in eyes with perilimbal ischemia in 
order to stimulate neovascularization 
and prevent symblepharon formation. 
He cautions, however, that with ex- 
tensive necrosis, grafting is of no 
avail. Early mucosal grafting is said 
to in no way prejudice the results of 
later keratoplasty and may enhance 
the prognosis.°*®°’ Variations on muco- 
sal grafting such as the use of amni- 
otic membrane,’ peritoneum,” or 

have been sug- 


egg / membrane*! 
hei. Hughes suggested that prod- 
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ucts of alkali tissue interactior :alle- 
“toxic hydrolysates” might / -court 
for lingering damage and t}.s is oF 
fered as a further rationale for earl= 
conjunctival excision and grafting. 

Ballen® reviewed 27 cases of alkali 
burns treated with mucous membrane 
grafts. The technique is as follows: (1 
Surgery as soon as possible after in. 
jury. (2) A mucosal graft 0.4 mm thick 
taken from the inner surface of the 
lip is used and sutured to the sclere 
and fornices. (3) A 2-mm clean peri- 
limbal zone is left. 

Based on experimental burns, it 
was the impression that the grafted 
eyes were less edematous and that 
they became more heavily vascula- 
rized with earlier fibrosis. It was pro- 
posed that buccal mucosal grafts act 
as a bridge for the proliferation of 
new blood vessels from the episcleral 
and conjunctival circulation periph- 
eral to the burned area. It was fur- 
ther suggested that early removal of 
alkali-saturated tissue is useful and 
large grafts prevent symblepharon 
formation. Of 18 severe burns seen, 
there were only two perforations in 
six grafted eyes, but seven perfora- 
tions in seven nongrafted eyes. 

Factors influencing the take of the 
graft include the following: (1) via- 
bility of the tissue on which the graft 
is placed; (2) infection; (3) hemor- 
rhage beneath the graft; (4) poor ap- 
position; and (5) inversion of the 
graft. 

This was not a “blind” study and 
the series is limited but results are 
encouraging. An interesting compli- 
cation after mucosal grafting is de- 
scribed in a report." Six years after 
grafting of mucosa obtained from the 
cheek onto an alkali-burned eye, a 
disturbing “mucous secretion” devel- 
oped in the eye. Over the next several 
years, yellow-whitish lobulated nod- 
ules 1 to 2 mm in diameter were 
observed in the graft producing a 
foreign body sensation. A biopsy re- 
vealed the presence of multiple se- 
baceous glands. A similar develop- 
ment of the macroscopically visible 
sebaceous glands was found in the pa- 
tient’s mouth (Fordyce disease). Since 
this is much less likely to develop in 
mucosa taken from the inner aspect 
of the lip, it is suggested that on- 


ly mucosa of the lip be utilized in 
grafting. 

The real limitation in mucosal 
grafting seems to be the extent of the 
underlying scleral necrosis. In those 
cases most in need of mucosal grafts, 
there is little or no: viable tissue on 
which to anchor the graft; this results 
in large scale sloughing. Indeed, 
when mucosal grafts cover avascular 
cornea, they usually slough in this 
area.* Without a vascular supply 
with which to attach mucosa, grafts 
will not take and ultimate healing 
with granulation tissue and sym- 
blepharon formation occurs. Nonethe- 
less, in moderately extensive burns, 
this technique should be seriously 
considered. 


Collagenase Inhibitors 


Much of the early evidence for col- 
lagenase activity in corneal tissue 
and speculation on mechanisms of ac- 
tion was based on the inhibition of 
collagen lysis observed with addi- 
tion of known collagenase inhibitors. 
Slansky et al** added edetic acid to 
tissue culture media containing cor- 
neal epithelial explants that had 
shown lysis of a collagen substrate; 
this resulted in an inhibition of fur- 
ther lysis. Brown et al® perfused al- 
kali-burned rabbit corneas twice daily 
with cysteine and edetic acid Na solu- 
tions and found that ulceration was 
prevented in six of eight eyes. There 
was, however, the late development 
of conjunctival chemosis and a mem- 
branous conjunctivitis thought to be 
due to toxicity of the edetic acid Na. 
Perfusion with rabbit serum had no 
appreciable effect on ulceration. 

Further work in tissue culture by 
Itoi et al^ demonstrated that edetic 
acid Ca and edetic acid Na were ef- 
fective inhibitors of rabbit corneal 
collagenase but edetic acid Ca was 
less toxic to the epithelium. Cysteine 
in concentrations nontoxic to epithe- 
‘ium did not inhibit collagenase: nei- 
cher did human or rabbit serum but 
*alf and fetal calf serum did. This 
suggests an organ and/or species 
specificity to serum inhibitors of 
-ollagenase. 

A study by Brown and Weller** re- 
ported that cysteine prevented ulcers 
m 80% of alkali burns, edetic acid Na 
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in 35%, and that edetic acid Ca was 
ineffective. The burns produced in 
this study were more extensive and 
may account for discrepancies be- 
tween this report and earlier ones? in 
which edetic acid Ca was reported ef- 
fective. 

Subsequently, Brown and Weller” 
reported encouraging results in al- 
kali-burns in humans citing nine pa- 
tients in whom there were no ulcers 
or progression of ulcers after local 
treatment with cysteine solutions. 
Slansky et al" evaluated the efficacy 
of cysteine and acetylcysteine solu- 
tions in preventing ulcerations in 
alkali-burned rabbit eyes. Both solu- 
tions were effective and acetylcys- 
teine has the advantage of being 
more stable. It is significant that ul- 
cers subsequently developed in eyes 
where the acetyleysteine treatment 
was stopped three weeks after burn. 

Brown and Hook** reported their 
experiences with the use of cysteine 
solutions 0.2M applied locally four or 
five times a day in human alkali- 
burns. Thirteen severe alkali burns 
were included; ten reepithelialized 
without ulcer formation and one ulcer 
developed but healed. In view of the 
extremely poor prognosis for this 
type of care, the results seem highly 
encouraging. Slansky et al** reported 
that edetic acid Ca applied locally as a 
0.2M solution was effective in treat- 
ing corneal ulcers of diverse causes, 
but no breakdown as to specific dis- 
ease entities was given. 

Further studies by Hook et al^ 
showed that corneal collagenase was 
inhibited by cysteine, acetylcysteine, 
sodium and calcium edetic acid, and 
serum all in dilute concentrations. 
The authors think that edetic acid, so- 
dium, and calcium are reversible in- 
hibitors of collagenase and act by 
chelating calcium that is necessary. 
for collagenase activity. These agents 
are short acting because of the for- 
mation of calcium insoluble com- 
plexes of edetic acid and the re 
placement of calcium by surrounding 
tissues. It follows that these agent- 
would have to be used frequently ta 
maintain continuous action. 

Cysteine on the other hand B 
thought to exhibit a twofold type c 
inhibition of collagenase. It effee 
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sively chelates calcium and in that it 
resembles the action of edetic acid. 
Beyond this, at least 50% of the inhi- 
bition is said to be irreversible and ef- 
fected via the reduction of a disulfide 
bond in the collagenase molecule. 
Cysteine, therefore, is considered a 
more desirable therapeutic agent. 

Another report” confirmed the effi- 
cacy of 0.1M edetic acid Na and 0.1M 
eysteine in treating experimental al- 
kali-burns. It was emphasized, how- 
ever, that the inhibitors, while pre- 
venting ulceration, did not affect the 
ability of the burned tissue to produce 
collagenase, and continuous levels of 
the inhibitors are necessary. 

Further confirmation of the effi- 
cacy of cysteine solutions in both ex- 
perimental burns and in patients was 
reported by Francois and Cambie.” 

Recent evidence by Berman and 
Manabe* suggests that rabbit cor- 
neal collagenases are zinc metal- 
loenzymes and that human colla- 
genases may also require a metal 
co-factor other than calcium. This 
suggestion is consistent with a re- 
port? that d-penicillamine solution 
was effective in the treatment of al- 
kali burns because d-penicillamine is 
an effective zinc chelator. 

Brown et al’ reported on their ex- 
perience in treating 65 eyes with 
acute alkali burns. Forty of these 
eyes had severe burns. In this group, 
32 of the 33 treated with cysteine lo- 
cally did not ulcerate whereas five of 
seven eyes not so treated did ulcerate 
with perforation. Those eyes also 
treated with soft bandage lenses 
tended to reepithelialize an average 
of five weeks earlier than those with- 
out a lens. The bandage lenses were 
also useful in preventing erosions 
in corneas that had already reepithe- 
lialized. 

In view of the favorable evidence 
presented for the use of collagenase 
inhibitors in the treatment of alkali- 
induced corneal ulcerations, a disturb- 
ing report’! on the corneal toxicity 
of one of these agents appeared. 
Acetylcysteine has been a partic- 
ularly attractive collagenase inhibitor 
because of its stability and ready 
availability. Intrastromal injection of 
this agent resulted in severe struc- 
tural damage, PMN infiltration, and 


stromal necrosis. A delay in recov- 
ering epithelial defects was observed 
after topical administration but not 


quantified. It is true that direct in- - 


trastromal injection is not analogous 
to the clinical usage of acetylcysteine 
but with prolonged exposure to Ware 
stroma in corneal ulcerations, toxicity 
could become a factor. In much earlier 
work, Grant” indicated some toxicity 
to local disodium edetic acid appli- 
cation. 

Sugar and Waltman'* investigated 
the toxicity of different strengths of 
acetyleysteine, cysteine, and edetic 
acid solutions. The higher concentra- 
tions of acetylcysteine (20%) and cys- 
teine 1.25M injected into the corneal 
stroma caused severe inflammatory 
changes in the cornea and a number 
of corneas perforated. Less severe 
damage was seen after intrastromal 
injection of 10% acetyleysteine or 
0.2M cysteine; similar mild changes 
were seen after 0.2M CaNa, edetic 
acid injection. Since the higher con- 
centrations of these solutions are hy- 
perosmotic, a saline solution of sim- 
ilar osmolarity was injected; no sig- 
nificant changes were seen. Lower 
concentration solutions of acetylcys- 
teine (10%) and cysteine (0.2M) were 
associated with mild to moderate 
changes that were apparently rever- 
sible. 

The topical administration of these 
agents to corneas denuded of epithe- 
lium (and kept denuded) caused a 
mild superficial stromal haze that 
gradually cleared. These results were 
interpreted as warranting caution in 
the use of these drugs and it was sug- 
gested that new pharmacologic ap- 
proaches be investigated. This should 
be balanced off against the apparent 
lack of clinical toxicity seen with the 
topical use of acetyleysteine (20%) in 
the treatment of keratoconjunctivitis 
sicca.” 

In the treatment of corneal ulcera- 
tions, collagenase inhibitors are di- 
rected to preventing further stromal 
collagen digestion; a parallel and 
probably related event in healing, 
however, is reepithelialization. In or- 
der to evaluate the effect of 20% 
acetyleysteine applied locally on re- 
epithelialization of corneal defe¥ts, a 
blinded study was performed." 
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bit corneas were chemically and me- 
chanieally denuded of their entire 
epithelium; one group of eyes was 
treated with 20% acetyleysteine six 
.times a day and the other group with 
saline six times a day. Healing of the 
detis were noted by observers with- 
out knowledge of which eyes received 
treatment. A statistically significant 
delay in reepithelialization was seen 
in those eyes treated with acetylcys- 
teine. The authors concluded that the 
definite but slight effect on reepithe- 
lialization was clinically acceptable 
particularly when epithelial regrowth 
was facilitated by use of a bandage 
lens. 

It was demonstrated by Dohlman 
et al? that a methylmethacrylate lens 
glued on to the corneal stroma shortly 
after burn could protect the under- 
lying stroma from ulceration. This 
was studied in the rabbit experimen- 
tal model and confirmed in a small 
clinical series. Difficulties, however, 
arose in maintaining the adhesive 
bond between the lens and stroma. 

The progress in understanding 
some of the important processes oper- 
ative in alkali-induced ulcerations is 
truly exciting; experience with the 
use of collagenase inhibitors has 
promised to alter the previously bleak 
outlook for these cases. While the in- 
hibitors of choice, dosage, and dura- 
tion of treatment necessary are not 
definitively known, enough evidence 
is at hand to initiate treatment in all 
these cases. Bandage lenses are an 
extremely useful adjunct in facil- 
itating reepithelialization. It might 
be that the use of collagenase inhib- 
itor impregnated bandage lenses will 
offer the additional advantage of pro- 
viding sustained high levels of inhib- 
itor desirable in these cases. 


Dry Eye 


Extensive involvement of the con- 
junctiva in severe alkali burns pro- 
duces the picture of a severe dry eye 
(xerophthalmia). This results from 
destruction of the mucin-producing 
conjunctival goblet cells, the ducts 
of the accessory and main lacrimal 
glands, and the formation of sym- 
blepharon limiting essential lid func- 


tion. he devastating effects of desic- 
catjn alone can doom any surgical 
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attempt at reconstruction to failure. 

Attempts at treating the desicca- 
tion caused by alkali with artificial 
tear solutions have been disappoint- 
ing. The difficulties attendant on this 
situation have led to novel approaches 
in treatment. In 1950, Filatov®® first 
transposed the parotid duct into the 
conjunctival sac in an attempt to 
bring in parotid secretions to replace 
normal tears. Encouraging results 
were reported in a number of Russian 
and Chinese articles.*'*? In 1957, Ben- 
nett and Bailey** reviewed the litera- 
ture and described the surgical tech- 
niques for transposition of the 
parotid duct. They reported** success- 
ful treatment of a case of total 
xerophthalmia. 

A modification of this technique 
was employed successfully in three 
patients by Ashley et al.“ In a review 
of the subject by Chase,* it was 
pointed out that parotid secretion dif- 
fers from that of normal tears since 
the parotid gland is composed almost 
entirely of serous glands. This means 
that the mucin component of tears is 
not replaced by this procedure (see 
below). 

A major problem with parotid duct 
transposition is the production of 
epiphora. The parotid gland pro- 
duces much more secretion than nor- 
mal tear production. This excessive 
secretion is further aggravated in 
many cases of alkali burns by sear- 
ring and obstruction of lacrimal 
drainage. A number of ways have 
been devised to handle this problem. 
X-ray irradiation has been used to 
suppress parotid secretion. It was 
judged successful in one of two pa- 
tients in one report. 

Bennett“ reviewed ten years of ex- 
perience with parotid duet trans- 
position in total xerophthalmia. He 
has found the procedure to be quite 
useful. Control of epiphora, however, 
has been a problem: he found x-ray ir- 
radiation, partial resection of the 
gland, and denervation of the gland 
unsatisfactory. He recommends, in 
contrast, an increase in drainage by 
providing an adequate vertical drain- 
age system. The operation, a conjunc- 
tivo-anthorhinostomy is described: 
complications include entropion and 
fibrous downgrowth. 


Another possible problem relates 
to a component of parotid secretions, 
ptyalin, an amylase that acts on poly- 
saccharides and their derivatives. 
Bennett" incubated corneal buttons 
with parotid secretion and observed 
no effect. Alberth," however, ob- 
served the digestion of a lamellar 
corneal transplant in an eye with a 
transposed parotid duct. Suspecting 
that the digestion was secondary to 
amylase in the parotid secretion, he 
investigated the histological effects 
on corneal tissue. He found digestion 
of stromal ground substance, a fact 
that raises questions about the effect 
of parotid secretion on subsequent 
keratoplasties. 

Alternative approaches to the 
treatment of severe alkali-induced 
desiccation require an understanding 
of the roles played by normal tear 
film components in establishing and 
maintaining a continuous precorneal 
tear film. The bulk of the tear volume 
is aqueous, the product of the se- 
cretion of the accessory and main 
lacrimal glands. The corneal and con- 
junctival surface is rendered wet- 
table, however, by the mucin which 
adsorbs onto the surface and further 
stabilizes the tear film via interaction 
with the overlying lipid layer.**** The 
introduction of aqueous tear substi- 
tutes without mucomimetic additives 
cannot effectively surface a tear film. 
It is difficult, for example, to imagine 
how a serous secretion from the pa- 
rotid gland could effectively establish 
a continuous covering in the absence 
of conjunctival mucin. 

Another prerequisite for main- 
taining the precorneal tear film is 
periodic resurfacing by the lids 
(blinking). Symblepharon that me- 
chanically restrict lid movement 
further aggravate desiccation in se- 
vere alkali burns creating an expo- 
sure problem. Bennett” noted that in 
the absence of lid function, parotid 
gland transposition is ineffective. 

Experience with newer artificial 
tear solutions containing polymers 
with some mucomimetic properties 
has been encouraging in mucin-de- 
fieient dry eye states." Further en- 
couraging results have been reported 
with bandage lenses used in conjunc- 
tion with tear substitutes. The suc- 
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cessful use of bandage lenses, how- 
ever, does require some lid function 
and may require surgical correction 
of symblepharon. 

A possible future development that 
would aid in the management of se- 
vere dry eye states has been outlined 
by Pavan-Langston.* She describes 
the use of a polymer insert in the con- 
junctival fornix that could be pro- 
grammed to release a continuous sup- 
ply of mucin-like material to aid in 
establishing and maintaining a tear 
covering. Indeed, a mechanical sys- 
tem employing miniaturized pumps 
for constant-rate delivery of tear sub- 
stitutes has been described and initial 
results seem impressive.*^** 


Keratoplasty 


Attempts at corneal transplanta- 
tion in severe alkali-burned eyes have 
been associated with a dismal out- 
come. The procedures are fraught 
with technical difficulties and delayed 
healing is the rule with ulcer forma- 
tion and perforation. It has been 
stated recently that keratoplasty is 
contraindicated in these cases." 

Nevertheless, keratoplasty has its 
advocates. In a long monograph on 
the subject, Alberth*' reviews the his- 
torical developments in this field in 
depth. In his experience, there is a 
real place for tectonic lamellar cor- 
neal grafting. It is believed to restore 
normal vital tissue to the eye making 
it more suitable for a later pene- 
trating graft. Results are presented 
in which some degree of visual func- 
tion has been restored with lamellar 
grafting. Few patients in this group, 
however, attain better than 20/200 vi- 
sion. 

It has been suggested that the out- 
look for corneal grafting might be 
changing with the use of micro- 
surgical techniques—extremely fine 
nonreactive suture and the rational 
use of steroids and collagenase inhib- 
itors.** Indeed, Brown et al** reported 
their experiences in 13 corneal trans- 
plants in severely alkali-burned eyes. 
Using their technique, nine of the 13 
grafts remained transparent in a fol- 
low-up period ranging from 6 to 31 
months. The operative technique is as 
follows: An initial central incision 
is made and any conjunctival over- 
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conjunctiva is freed from subcon- 
junctival tissue to the fornices and 
canthi. Subconjunctival tissue is ex- 
cised en bloc down to sclera and hori- 
zontal incisions are made in conjunc- 
tiva which is then sutured to the 
sclera 4 to 5 mm from the limbus. 
Symblepharon are repaired by mov- 
ing flaps of conjunctival tissue. A 
Flieringa ring is sutured to sclera and 
the cornea incised with a trephine to 
a depth of 0.4 mm and the anterior 
chamber entered at 11 o'clock position 
with a razor knife. The corneal button 
is removed in two stages. Descemet's 
membrane and the retrocorneal mem- 
brane are removed using blunt dis- 
section. Whenever an iridectomy is 
necessary, the iris was first crushed 
with a needle holder to minimize 
bleeding. Cataractous lenses are re- 
moved through the corneal incision. 
The corneal graft is sutured in place 
with eight cardinal 9-0 silk sutures 
and a running 10-0 nylon suture is 
placed. The 9-0 sutures are subse- 
quently removed. 

Postoperative management  in- 
cludes the use of oral carbon- 
icanhydrase inhibitors to control 
pressure, corticosteroids to suppress 
inflammatory reactions, local cysteine 
solutions 0.25M to treat corneal ul- 
cerations, and bandage lenses to fa- 
cilitate reepithelialization. An inter- 
esting innovation was the retention 
of healthy donor epithelium in the 
last seven grafts. In these eyes the 
donor epithelium was observed to 
bridge the wound, meet, and then 
fuse with the host epithelium coming 
from the recessed conjunctiva. The 
donor epithelium was judged to re- 
main through the postoperative pe- 
riod since large epithelial erosions, 
common in other grafts, were not ob- 
served in these eyes. It is speculated 
that eventually the donor epithelium 
is replaced with host epithelium with- 
out a break in the continuity of the 
cell line. 

The critical factors in postoperative 
management are judged to be the fa- 
cilitation of reepithelialization and 
prevention of ulcerations. Long term 
use of bandage lenses was necessary 
to maintain an intact epithelium in 
most eyes, although some did well 


In a subsequent follow-up report by 
Brown et al,” the original series in- 
creased to 19 eyes with a follow-up. 


period of more than four years. Two . 


of the nine transparent grafts re- 
ported in the original paper begéme 
edematous one year postoperatively; 
another graft was lost secondary to 
a Pseudomonas aeruginosa infection; 
and a fourth eye was lost from 
trauma. The visual acuity in the re- 
maining five eyes was reduced be- 
cause of superficial corneal scars 
caused by repeated epithelial ero- 
sions. Five of the six additional al- 
kali-burned eyes have clear trans- 
plants with follow-up periods of 13 to 
27 months. 

Cataracts developed in three eyes 
and extraction was performed on one 
without major complications. 

The two major factors in the suc- 
cessful transplantation of severely al- 
kali-burned corneas were said to be 
retention of donor epithelium on the 
donor graft and protection of the epi- 
thelium postoperatively with a band- 
age lens. It is particularly interesting 
that the local use of collagenase in- 
hibitors was not judged to be a major 
factor in these cases. 

The frequency of epithelial erosions 
with subsequent corneal scarring is 
stressed. These erosions developed 
even underneath a bandage lens and 
required repeated refitting of lenses. 
Up to 46 different lenses were re- 
quired to successfully handle a given 
case. It was concluded that a surgeon 
attempting corneal transplantation 
in alkali-burned eyes should have lit- 
erally hundreds of bandage lenses 
with varying dimensions available. If, 
however, the lenses and time are 
available, the restoration of vision for 
an indefinite time period is possible in 
these cases. 

Various types of keratoprostheses 
have been used in desperate cases 
and occasionally have been associ- 
ated with dramatic visual improve- 
ment.: Long-term follow-up in 
severe alkali-burned eyes with ker- 
atoprosthesis is lacking and these de- 
vices extrude eventually with dis- 
appointing regularity. 

The outlook for severe 


tl kali- 
burned eyes remains very guaNjed 
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because of the multiplicity and sever- 
ity of the problems encountered. The 
investigators in the field, however, 
. have made enormous strides in recent 
years in enlarging our understanding 
€ pathophysiological processes 
anin developing more effective mo- 
dalities of clinical management. Some 
intriguing questions remain unan- 
swered. Why is it that alkali-burned 
eyes that have seemingly healed com- 
pletely will develop corneal ulcera- 
tions years later secondary to minor 
trauma or surgery? Is the alkali-dam- 
aged conjunctival epithelium per- 
manently affected in such a way that 
it will always respond “inappropri- 
ately” by an overproduction of col- 
lagenase? Alternatively, is the under- 
lying stroma rendered permanently 
more susceptible to digestion by col- 
lagenase and other enzymes? The lat- 
ter suggestion is probably not a suffi- 
cient explanation in itself because 
uleerations occur in newly trans- 
planted normal corneal stroma. 

A key factor to successful treat- 
ment of these eyes is inducing re- 
epithelialization. Might it not be 
possible to alter and enhance re- 
epithelialization in the future? 
While bandage lenses seem to afford 
mechanical enhancement, a more fun- 
damental possibility has recently 
been suggested with the isolation and 
initial studies on the corneal epithe- 
lial regrowth with an epidermal 
growth factor.'^ 

The advent of new more effective 
tear substitutes with mucin-like prop- 
erties should aid in maintaining the 
proper moist environment. The 
events of the past few years in the 
field have been exciting and point the 
way to an even more hopeful future. 


Chronology of Events in 
Severe Alkali Burns of the Eye 


0 to 5 Necrosis of corneal and con- 

minutes junctival epithelium. Rapid 
penetration of alkali 
through stroma and endo- 
thelium into anterior cham- 
ber, ciliary body, iris, and 
lens. An acute rise in intra- 
ocular pressure probably 
secondary to shrinkage of 

J collagen fibers. Pupil verti- 
cally oval and dilated. 
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5 to 30 Cornea becomes opalescent 
minutes and edematous. Conjuncti- 
val edema with ischemia 
and segmentation of limbal 
vessels. 
24hours Mucopolysaccharides of 
corneal stroma reduced by 
50%. Widespread vascular 
thrombosis, hemorrhage, 
and necrotic endothelial 
tubes. Aqueous and stromal 
glucose levels depressed. 
Low intraocular pressure 
secondary to decreased or 
absent aqueous secretion. 
1 week Endothelium replaced by 
multiple layers of fibroblast- 
like cells with secretion of 
collagenous membrane. De- 
pending on extent of scleral 
damage, new blood vessels 
might begin to invade 
corneal substance; PMNs 
infiltrate in advance of neo- 
vascularization while fibro- 
blasts parallel vessel in- 
growth. Reepithelialization 
parallels vascularization. 
Cataract evident. Fibrosis 
of ciliary body. Recanaliza- 
tion of intrascleral blood 
vessels. 


Corneal ulcerations invari- 
ably in avascular areas with 
perforations. Symblepharon 
development in areas where 
raw surface of bulbar and 
palpebral conjunctiva are in 
opposition. Transformation 
of fibroblast-like cells facing 
the anterior chambers into 
endothelial cells. 


2to3 
weeks 


Indefinite Tendency for recurrence of 
corneal ulceration secondary 
to trauma of any sort. 
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Registry of Interesting Cases 


Deglutition—Trochlear Synkinesis 


A. Reeves McLeod, MD, Joel S. Glaser, MD, Miami 


NS 


A 48-year-old woman had a history of 
diplopia induced by swallowing. During 
the initial volitional phase of deglutition, 
the left globe was seen to intort and move 
downward. To the best of our knowledge, 
this is the first report of this peculiar 
congenital cranial nerve synkinesis. 


A nose is a simultaneous 
movement or a coordinated se- 
quence of movements of muscles sup- 
plied by different nerves or different 
peripheral branches of the same 
nerve. Normally occurring cranial 
nerve synkineses are exemplified by 
sucking, chewing, conjugate eye 
movements, and Bell phenomenon, all 
mediated by  supranuclear path- 
ways. 

Abnormal cranial nerve synkineses 
may be either acquired or congenital. 
Intrafacial dyskinesia may follow pe- 
ripheral facial nerve palsies? (the “in- 
verted Marcus Gunn phenomenon” or 
syndrome of Marin Amat’), and aber- 
rant regeneration of the oculomotor 
nerve may be a sequel to trauma.'‘?*°® 
Mareus Gunn jaw-winking (trigemi- 
no-oculomotor synkineses*’) and 
Duane retraction syndrome** are ex- 
amples of pathologic congenital 
synkineses. There are also a number 
of peculiar yet physiologically associ- 
ated movements including the cou- 
pling of volitional horizontal gaze 
shift with involuntary ear wiggle 
(oculoaural) or brow elevation (oculo- 
frontal).° 

The purpose of this report is to 
describe a patient who had a long- 
standing history of torsional diplopia 
accompanying each swallowing move- 
ment, and who was observed to dem- 


onstrate a momentary intorsion and 
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depression of the left globe associated 
with the start of deglutition. No sim- 
ilar ease has been found in the litera- 
ture, nor did Schwarz," in his tabula- 
tion of abnormal cranial nerve 
synkineses reported prior to 1962, list 
any involving the trochlear nerve or 
swallowing. 


Report of a Case 


A 48-year-old white woman had momen- 
tary, nontroublesome, torsional diplopia 
associated with the initiation of swallow- 
ing. From self-examination in a mirror, 
she was able to describe slight depression 
of the left eye synchronous with diplopia. 
She stated that the abnormality had ex- 
isted unchanged for more than 20 years 
and had possibly been present much longer 
before she became aware of its exact na- 
ture. 

The patient had been struck on the left 
side of the head by a brick at 9 years of 
age and had been unconscious for a few 
moments, but no medical attention was 
sought and no sequelae are known. Since 
her teenage years, she has had brief non- 
debilitating episodes of tingling and weak- 
ness in her left arm. She has a life-long 
history of episodic right hemicrania, with- 
out ocular symptoms, diagnosed as mi- 
graine. Other than maternal diabetic reti- 
nopathy, there was no pertinent family 
history of ocular or neurologic disease. 

The results of ocular examination were 
normal with the exception of the following: 
synchronous with the volitional phase of 
swallowing, the left eye intorted two hours 
of the clock and depressed approximately 
5° (Figure). This movement was elicited by 
the initial, volitional phase of swallowing, 
and appeared whether or not swallowing 
was completed by the subsequent involun- 
tary phase. The eye quickly returned to its 
normal position. Opening the mouth, clos- 
ing the mouth, grinding the teeth, thrust- 
ing the jaw forward or to either side, suck- 
ing in or blowing out the cheeks, and 
thrusting the tongue forward or to either 
side failed to elicit this ocular associated 
movement. Inflating the external auditory 
canal on either side failed to produce the 
movement. 

Otherwise, the patient was orthophoric 
at one third and 6 meters; versions and 
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ductions were normal. Visual sensory test- 
ing showed normal retinal correspondence, 
stereopsis, and fusional amplitudes. Opto- 
kinetic nystagmus was symmetrical and 
all other cranial nerves functioned nor- 
mally. The patient would not consent to 
any roentgenographic, electromyographic, 
or otolaryngological examinations. 


Comment 


Abnormal synkineses are charac- 
terized by a volitional movement ac- 
companied by an involuntary move- 
ment. In the present case, the 
volitional movement is some compo- 
nent of the initial phase of swallow- 
ing, and the involuntary movement is 
contraction of the left superior 
oblique muscle. The muscles of masti- 
cation or voluntary swallowing, the 
participation of which was ruled out 
by examination, are the temporalis, 
masseter, buccinator, internal and ex- 
ternal pterygoids, and the intrinsic 
and extrinsic tongue muscles other 
than the styloglossus. The muscles in- 
volved in the voluntary phase of swal- 
lowing that could not be ruled out by 
physical examination are the eleva- 
tors of the tongue and hyoid (Table). 
Therefore, the volitional phase of this 
synkinesis could be any of these re- 
maining muscles innervated by the 
trigeminal, facial, or hypoglossal 
nerves. 

Although Schwarz," in his review, 
recorded no abnormal synkinesis in- 
volving the superior oblique muscle or 
deglutition, there is recent electro- 
myographic evidence that Brown su- 
perior oblique tendon sheath syn- 
drome may be due to co-contraction 
of the superior and inferior oblique 
muscles." Also, Walsh and Hoyt''»?'» 
have described a patient with Marcus 
Gunn jaw-winking in whom moving 
the jaw to the contralateral side 
caused mild elevation of the ptotic lid, 
but swallowing caused considerable 
elevation. 

Acquired synkineses usually follow 
damage to a peripheral nerve and are 
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Left, Patient at rest. Strip of filterpaper has been placed on left cornea as marker. Right, During initial phase of swallowing, left globe 
intorts. Arrow marks a conjunctival vessel that also serves as an indicator of intorsion. 
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generally accepted to be due to mis- 
direction of axons during peripheral 
nerve regeneration.'»»*?9 However, 
Wartenberg? has suggested that the 
mechanism is a "release phenom- 
enon" resulting from damage to the 
cranial nerve nucleus incurred sec- 
ondary to peripheral nerve injury by 
réaction á distance. The secondary 
nuclear lesion supposedly damages 
“the frail phylogenetically young 
mechanisms and releases phylogenet- 
ically older mechanisms with their 
tendency toward associated move- 
ments." As an alternative, Schwarz" 
postulated that reinnervation by cen- 
tral motor neuron sprouting follow- 
ing peripheral nerve injury is a pos- 
sible mechanism for acquired cranial 
nerve synkineses. This concept was 
based on the work of Liu and Cham- 
bers'* who found that dorsal root sec- 
tion caused intraspinal sprouting of 
intact sensory neurons. 

In normal human subjects, Sano’ 
has demonstrated electromyograph- 
ically distinct co-firing of the ex- 
traocular muscles innervated by the 
oculomotor nerve and the muscles of 
mastication innervated by the tri- 
geminal nerve. He believes that these 
phenomena support Wartenberg’s hy- 
pothesis, including the genesis of 
anomalous congenital synkineses. 
Sano’ holds that the pathogenesis of 
Marcus Gunn jaw-winking is the re- 
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lease (by a congenital brain stem le- 
sion) of the phylogenetically lower 
associated movements from central 
control. Electromyographic studies of 
the abnormal extraocular muscle co- 
contractions occurring in Duane re- 
traction syndrome have led several 
investigators to the conclusion that 
these phenomena are due to a supra- 
nuclear defect.^*'* Other unusual 
congenital cranial nerve synkineses 
presumably have supranuclear^ or in- 
ternuclear' mechanisms. Finally, 
congenital anomalies of peripheral 
nerve branches have been suggested 
as the mechanism of Duane retrac- 
tion syndrome'’* and other congeni- 
tal ocular motor synkineses.'* 

The unusual synkinesis presented 
here is probably congenital, although 
first noted in young adulthood. It is 
unknown whether the mechanism is 
supranuclear, internuclear, or periph- 
eral. The relative proximity of the 
trochlear nucleus in the caudal mid- 
brain and the trigeminal motor nu- 
cleus in the rostral pons is intriguing, 
but a peripheral motor axon anomaly 
cannot be ruled out without anatomi- 
cal study. 


This investigation was supported in part by a 
Public Health Service Training grant EY-00028 
from the National Eye Institute, National Insti- 
tutes of Health, and by a National Institutes of 
Health Fellowship (F03 EY 53740-01) from the 
National Eye Institute. 
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Acute Posterior Multifocal Placoid 


Pigment Epitheliopathy 


Gerald A. Fishman, MD; Maurice F. Rabb, MD; Joel Kaplan, MD, Chicago 


A case of acute posterior multifocal pla- 
coid pigment epitheliopathy was eval- 
uated over a 22-month period. Various 
pathologic stages are illustrated by color 
photographs and fluorescein angiogra- 
phy. Our studies of this patient include 
electroretinography, electro-oculography, 
dark adaptation, and color vision. These 
indicate that the anomaly is most consis- 
tent with a diffuse disease of the pigment 
epithelium. 


he site of primary disease in 

acute posterior multifocal placoid 
pigment epitheliopathy (APMPPE) 
has been uncertain. The important 
role of the pigment epithelium is em- 
phasized in this report of a patient 
observed for an extended period with 
electrophysiologic and psychophysical 
testing. 

A substantially and persistently 
abnormal electro-oculogram with only 
a moderately and transiently abnor- 
mal electroretinogram is most consis- 
tent with a diffuse pigment epithelial 
abnormality. Primary choroidal dis- 
ease with secondary pigment epithe- 
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lial involvement would tend to mani- 
fest a more parallel effect on 
electrophysiologic measurements. 


Report of a Case 


The patient, a healthy 26-year-old white 
female nurse with no previous history of 
any ocular disease, first developed scintil- 
lating scotomas and a subjective hemia- 
nopic blurring of vision in the nasal field of 
her right eye on Aug 27, 1970. Best cor- 
rected vision was 20/20 with —2.25 diopter 
sphere OU. Results of her external ocular 
examination, ocular motility, intraocular 
pressure, and vitreous were completely 
normal in both eyes. The patient’s subjec- 
tive hemianopic nasal field defect was con- 
firmed by central field examination. The 
observable abnormality was limited to the 
fundus of the right eye. Approximately 
eight to ten discrete, round, creamy, yel- 
lowish-white placoid lesions were located 
primarily in the superonasal and infero- 
nasal quadrants of the posterior pole (Fig 
1, left). Both retinal pigment clumping and 
rather extensive areas of depigmentation 
were noted in the nasal periphery at the 
equator, giving the appearance of a more 
prominent choroidal pattern in these 
areas. This same prominent choroidal pat- 
tern, with apparently atrophic retinal pig- 
ment epithelium, appeared to bisect the 
posterior pole through the macula (Fig 1, 
right). This geographic involvement of the 
temporal macula was consistent with the 
hemianopie nasal field defect. The pa- 
tient’s left eye at this time was completely 
normal in appearance. 

The patient’s medical history was unre- 
markable except for finding purified pro- 


tein derivative reaction on several occa- 
sions, attributable to previous work in a 
tuberculosis hospital. Chest x-ray films 
were normal. The patient indicated that 
she had been taking 1l-mg birth control 
pills (Orthonovum) every day since June 
1970. She was instructed to discontinue 
taking these pills, although in 1967 she had 
taken a different brand (Ovulen 21) for 
five months with no apparent ill effects. 
She was treated with 60 mg/day of pred- 
nisone and was seen four days later; visual 
acuity at that time was 20/25 in the right 
eye and 20/20 in the left eye. There was no 
change in the fundus abnormality. When 
next seen three days later, her visual acu- 
ity had dropped to less than 20/400 in the 
right eye. Vision in the left eye remained 
20/20. Fluorescein angiography at that 
time revealed distinet regions of nonfluo- 
rescence during the early arterial phase in 
areas corresponding to the yellowish-white 
placoid lesions. The later arteriovenous 
and venous phases showed a progressive, 
although irregular, staining of these areas 
(Fig 2). There were no evident abnormal- 
ities of the retinal vessels or the optic disc. 
An electroretinogram was also performed 
at this time. The scotopic response with 
neutral density filter 0.0 after 20 minutes 
of dark adaptation was 150uv in the right 
eye and 375yv in the left eye (Fig 3). The 
response of the left eye was normal while 
that of the right was clearly subnormal. 
The patient was next seen two months 
later in November 1970. Due to symptoms 
of depression, the steroid therapy had been 
discontinued. Her visual acuity in the right 
eye was still 20/400, while vision in the left 
remained 20/20. The previous fundus ab- 
normality showed minimal change. Her 
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Fig 1.—Left, Acute yellowish-white placoid lesions in the superonasal quadrant of the 
posterior pole. Right, Extensive atrophy and clumping of the retinal pigment epithelium 
in a pattern that appears to bisect the posterior pole through the macula. 





Fig 2.—Venous phase of fluorescein an- 
giogram illustrating late staining of the 
acute lesions in the inferonasal quadrant 
of the right eye. 


Fig 4.—Sparse areas with a silvery 
sheen are subacute, being intermittent in 
degree of pigment atrophy between the 
yellowish-white placoid lesions and more 
extensive atrophic areas. 
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Fig 3.—Electroretinogram with | 16 in- 
tensity. Upper tracing (left eye) of 375yv b- 
wave is normal, while lower tracing (right 
eye) 150yv is subnormal. Each vertical di- 
vision is 100yv. 


Fig 5.—Area of more extensive pigment 
epithelial atrophy shows clearly visible 
larger choroidal vessels somewhat similar 
to those in Fig 1, right. There is more ex- 
tensive pigment clumping as progressive 
resolution occurs. 


course remained uneventful and she was 
not seen again until June 1971 when she 
noted a spontaneous improvement in the 
nasal visual field defect in her right eye. 
The acuity in this eye had improved to'. 
slightly better than 20/200. A repeat fluo- * 
rescein angiogram was performed, angie 

lesions no longer appeared to be“n an 
acute stage. Two distinct types of lesions 
were noted: One consisted of sparse mosaic 
areas of defective pigment epithelium 
that, although obviously atrophic on color 
slides, apparently had enough residual ret- 
inal pigment epithelium remaining to hin- 
der a clear visibility of the underlying 
larger choroidal vessels. These areas had a 
somewhat silvery sheen or cast (Fig 4). 
Other confluent areas of apparently more 
extensive atrophy of the pigment epithe- 
lium rendered a clear exposure of the un- 
derlying choroidal vessels. In both of the 
above forms of disease, pigment clumping 
could be observed (Fig 5). Presumably 
these two distinct types of lesions repre- 
sent stages or degrees of pigment epithe- 
lial atrophy. The less atrophic areas having 
the silvery sheen or cast (Fig 6) were ei- 
ther substantially less fluorescent or non- 
fluorescent in the early stages of the dye 
circulation. However, in the later stages of 
the angiogram, these were the areas that 
stained and remained fluorescent for at 
least 15 to 20 minutes. Those areas that ap- 
parently involved more extensive atrophy 
of the pigment epithelium no longer hin- 
dered visibility of the choroidal flush in the 
early angiogram stages, as was noted with 
the acute and subacute lesions. Addition- 
ally, these more atrophic lesions mani- 
fested considerably less or no staining in 
the later angiogram stages. Distinct 
patches of choriocapillaris atrophy were 
seen in these atrophic areas, rendering vis- 
ibility of the larger choroidal vessels well 


Fig 6.—Subacute lesion with silvery 
sheen, illustrated angiographically in Fig 
Fi 
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Fig 7.—Left, Early arteriovenous phase shows initial relative nonfluorescence of suba- 
cute lesions similarly noted in acute lesions. Right, Late stage shows staining of suba- 
cute lesions. 
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Fig 9.—Left, The 150yuv scotopic b-wave recording of the right eye was unchanged 
from previous data. Right, Previous dark-adapted electroretinographic recording of 
375uv from the left eye is now reduced to 175yv. 


Fig 10.—Left, Left eye with patches of cence with circumscribed nonfluorescent 
normal retina circumscribed by confluent area corresponding to subacute lesions 
subacute lesions. Right, Normal fluores- shown at left. 
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Fig 8.—Subacute lesions with pigment 
clumping in left eye. A sector of the abnor- 
mality extends toward the fovea. 


beyond the midarteriovenous phase of an- 
giography. The stage of less extensive pig- 
ment epithelial atrophy with correspond- 
ing fluorescein pattern is illustrated in Fig 
T. 

On Oct 25, 1971, the patient, on her own, 
resumed taking the 1-mg birth control pills 
every day. Approximately one month later, 
she noted a nasal field defect and scintillat- 
ing scotomas in the previously unaffected 
left eye. When seen on Dec 9, her vision 
had improved to 20/30 OD, but was de- 
creased to 20/40 in the left eye, where she 
now showed fundus lesions similar to those 
in the right eye. They were not, however, 
in the acute stage and were located in the 
posterior pole both slightly inferotemporal 
and superotemporal to the macula. A small 
sector of the anomaly appeared to extend 
into the macula and approach the temporal 
fovea. These lesions appeared to be more 
of the subacute variety with the silvery 
sheen appearance and surrounding pig- 
ment clumping. There were no creamy yel- 
lowish-white placoid lesions (Fig 8). An 
electroretinogram and fluorescein angio- 
gram were repeated at this time. The sco- 
topic electroretinogram at neutral density 
0.0 indicates a reduction in the scotopic 
response (Fig 9) in the left eye from a pre- 
viously normal to a clearly subnormal 
value. The previously subnormal response 
in the right eye was still observed. 

Color photographic and fluorescein an- 
giographie studies show a comparison be- 
tween normal retina and the subacute le- 
sions in the left eye (Fig 10). They illus- 
trate the manner in which the sub- 
acute lesions still appear to obscure the un- 
derlying choroidal fluorescence in the early 
angiogram, although less so than seen in 
the acute lesions. As in earlier studies, the 
retinal vessels and optic disc appear to be 
normal. 

Because of diminishing acuity in the left 
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eye, the patient was treated with 100 mg 
of prednisone each day. This dosage was 
tapered to 30 mg by January 1972 when 
her visual acuity was 20/30 in the right eye 
and 20/25 in the left eye. The following 
retinal function studies were done at that 
time: color vision evaluation with the 
Hardy-Rand-Rittler pseudoisochromatic 
plates, Farnsworth-Munsell 100-hue test 
(F-M 100-hue), and Nagel anomaloscope; 
dark adaptation with the Goldmann-Week- 
ers dark adaptometer; electroretinogra- 
phy; and electro-oculography. 

The results from color vision testing 
were typical of the profile obtained for 
most macular abnormalities.' The patient's 
right eye had a clear tritan (blue) axis with 
226 errors on the F-M 100-hue test and 
both a widening and shift of the anom- 
aloscope equation into the red end of the 
color spectrum. On the diagnostic series of 
the pseudoisochromatic plates, the pa- 
tient’s errors were suggestive of a blue- 
yellow defect. Color testing of the left eye 
revealed a color profile consistent with re- 
sults obtained with minimal macular in- 
volvement. Her anomaloscope equation 
was also widened with a shift into the red 
end of the color spectrum, although less ex- 
tensively than in the right eye. Although 
she had no color axis on the F-M 100-hue 
test, the patient made 151 errors (100 
being the upper limit of normal for her age 
group). Her responses on the pseudoiso- 
chromatic plates were normal in the left 
eye. Results on dark adaptation were com- 
pletely normal in the left eye, showing 
both normal final thresholds and normal 
cone-rod break time. Only final thresholds 
were done on the right eye; these were nor- 
mal. The electro-oculogram showed a max- 
imal light to minimal dark ratio of 1.10 in 
both eyes, well under the normal ratio 
value of at least 1.85. 


Fig 11.—Final electroretinographic re- 
cording after 20 minutes of dark adapta- 
tion. Calibrations and intensity were sim- 
ilar to records previously illustrated. Both 
the upper tracing (right eye) of 325uv and 
lower tracing (left eye) of 350uv are nor- 
mal. 





176 Arch Ophthalmol/Vol 92, Aug 1974 


Three weeks later her visual acuity was 
20/40 in the right eye and 20/20 in the left. 
By that time the prednisone dosage had 
been tapered to 7.5 mg every other day. 
However, she complained of recurrent 
blurred vision in her right eye. Electro- 
retinogram studies were repeated at that 
time. These results are indicated in Fig 11 
and indicate that both eyes had normal re- 
sponses of 325uv and 350yv, respectively. 
Central visual field examination showed 
rather extensive paracentral and central 
scotomas in the right eye, with similar, but 
somewhat less extensive, paracentral sco- 
tomas in the left eye. Fundus examination 
showed all lesions in both eyes to be appar- 
ently inactive. The right eye had multiple 
patches of pigment clumping, primarily in 
the posterior pole, but also extending out 
to, but not beyond, the equator. The clump- 
ing was densest around the retinal vessels, 
particularly the retinal veins. The pigment 
clumps appeared to be both deep and su- 
perfieial to the retinal vessels. An in- 
creased visibility of the larger choroidal 
vessels was noted in several areas where 
extensive pigment clumping had not ob- 
scured their visibility. The right eye no 
longer had the subacute silvery type le- 
sions previously noted. The left eye, al- 
though less involved, still had some sub- 
acute appearing lesions around the macu- 
lar area. A reevaluation of her medical 
status at this time showed normal find- 
ings, including chest x-ray films; complete 
blood cell count; urinalysis; serum glutamic 
oxaloacetic and pyruvic transaminase de- 
terminations; sedimentation rate; lupus er- 
ythematosus preparations; thyroglobulin 
antibody analysis; two-hour postprandial 
blood glucose value; caleium, phosphorus, 
blood urea nitrogen, uric acid, cholesterol, 
bilirubin, alkaline phosphatase, lactic acid 
dehydrogenase values; and serum protein 
electrophoresis. 

The patient's most recent follow-up was 
in June 1972. Both visual acuity and fun- 
dus appearance were unchanged. An elec- 
tro-oculogram was repeated, and an abnor- 
mal light:dark ratio of 1.32 was recorded 
in both eyes. 


Comment 


Acute posterior multifocal placoid 
pigment epitheliopathy was first de- 
scribed by Gass in 1968.? He described 
three young female patients who 
showed a rapid loss of central acuity 
secondary to yellow-white placoid le- 
sions at the level of the pigment epi- 
thelium and choroid. The clinical 
course was characterized by rapid res- 
olution of the acute lesions with re- 


turn of visual acuity to near normal 
but with residual alterations in the 
pigment epithelium. In two of the 
cases the onset in the second eye oc-, 
curred within one to three weeks. The ~ 
third case had simultaneous involve- 
ment in both eyes. Vision returpeff'to 
either normal or near normal levels 
within three to five months. Gass 
suggested that the return of visual 
function, despite marked pigmentary 
alterations, might have been due pri- 
marily to alterations in the pigment 
granules only, while the pigment epi- 
thelial cells themselves probably re- 
covered. 

Another report, by van Buskirk et 
al (1971) described a 15-year-old girl 
with erythema nodosum. This patient 
had onset of APMPPE in both eyes 
simultaneously with impaired color 
vision detected by Ishihara plates, as 
well as paracentral scotomas in the 
right eye and a central scotoma in the 
left eye. As in the cases reported by 
Gass, there were no serous or hemor- 
rhagic detachments of the sensory 
retina or pigment epithelium. Visual 
acuity returned to normal two 
months after the onset of symptoms. 
The fundus, as in previous cases, had 
residual pigment mottling and clump- 
ing primarily in the posterior pole. 
These authors? differed somewhat 
from Gass in their interpretation of 
the fluorescein angiographic findings 
in their patient. They believed that 
their findings were more suggestive 
of a focal choroidal vasculopathy 
rather than a primary pigment epi- 
theliopathy as suggested by Gass. 

Our studies of APMPPE with elec- 
troretinography, electro-oculography, 
dark adaptation, color vision and fluo- 
rescein angiography lead us to believe 
that there is a diffuse functional ab- 
normality of the retinal pigment epi- 
thelium. The involvement appears to 
be substantially more than in just the 
structural granularity as suggested 
by Gass, as evidenced by an abnormal 
electro-oculogram. A normal dark ad- 
aptation and eventually normal elec- 
troretinogram indicate that the dif- 
fuse involvement of the sensory 
retinal function is transient and not 
extensive in degree. The persistence 
of both central and paracentra& sco- 
tomas, however, indicates that dam- 
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age to the sensory retina does occur 
focally and can be both persistent and 
extensive. The early abnormality is 
perhaps consistent with a form of 
. cloudy swelling of the pigment epi- 
‘thelium as suggested by Gass. Later 
stages apparently involve more ex- 
tensive atrophy of the pigment cells 
with pigment clumping in some 
areas. These various stages can be ob- 
served with fluorescein angiography, 
which illustrates late staining of the 
defective pigment epithelium in the 
acute stages of the disease followed 
by considerably less propensity to 
stain in the later disease stage once 
substantial atrophy has ensued. Addi- 
tionally, once this stage of severe pig- 
ment epithelial atrophy is noted, the 
underlying choriocapillaris is also 


1. Krill AE, Fishman GA: Acquired color vi- 
sion defects. Trans Am Acad Ophthalmol Oto- 
laryngol 75:1095-1111, 1971. 

2. Gass JDM: Acute posterior multifocal pla- 
coid pigment epitheliopathy. Arch Ophthalmol 
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noted to be abnormal with areas of 
apparent atrophy or defective circula- 
tion visible on fluorescein angiogra- 
phy. 

We cannot conclude with certainty 
whether the primary disease involves 
the choriocapillaris, choroid,‘ or pig- 
ment epithelium. Our findings of a 
normal electroretinogram, but per- 
sistently abnormal electro-oculogram 
are most consistent with primary pig- 
ment epithelial disease. As indicated, 
the sensory retina is not permanently 
involved in a diffuse manner. Focal 
involvement is presumed to be sec- 
ondary to probable pigment epithelial 
or possibly choroidal involvement. 
The focal abnormalities in the cho- 
riocapillaris noted with fluorescein 
might either be secondary to, or occur 
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concomitant with, the pigment epi- 
thelial response. 

Since submitting this manuscript, 
we have seen another patient with 
APMPPE within seven days of the 
onset of her illness. She was found 
to have a substantially abnormal 
electro-oculogram and minimally sub- 
normal electroretinogram. 


This investigation was supported by the Il- 
linois Eye Bank, through National Eye Institute 
training grant EY 24-15; and in part by the Mr. & 
Mrs. Ray A. Kroc Fund to Michael Reese Hospi- 
tal. 

Photographie assistance was provided by Nor- 
bert Jednock. 


Key Words.—Electroretinogram; electro- 
oculogram; fluorescein angiography; cho- 
roid; pigment epithelium. 
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Calendar of Events 


Sept 11-15 Eighth Panhellenic Ophthalmological Congress, Nicosia, Cyprus 

Oct 4 Eye-Bank Association of America, Inc., Dallas 

4-6 International Symposium of Pediatric Ophthalmology, Parma, Italy 

6 American Society of Ophthalmic Plastic and Reconstructive Surgery, Fifth Annual Sci- 
entific Session, Dallas 

17-20 American Board of Ophthalmology, oral examination, San Francisco 

31-Nov 1 Pacific Medical Center, Strabismus Conference, San Francisco 

Nov 13 New Jersey Academy of Ophthalmology and Otolaryngology, Annual Fall Meeting, 
Newark, NJ 

1975 

Jan 20 American Board of Ophthalmology, Written Examinations (to be given throughout the 
country) 

Feb 8-12 Fourth Cataract Surgical Congress, Miami Beach, Fla 

March 2-7 American Society of Contemporary Ophthalmology, Annual Meeting and Scientific As- 
sembly, Miami Beach, Fla 

May 8-11 American Board of Ophthalmology, oral examination, San Francisco 

18-21 Medieal College of Georgia, Department of Ophthalmology meeting, Sea Island, Ga 


June 29-July 4 International Society of Geographical Ophthalmology, World Congress, Edinburgh 


Appointment as Director of Oph- 
thalmology.—Robert S. Coles, MD, has 
recently been named Director of the 
Department of Ophthalmology at 
Lenox Hill Hospital, New York. 

Prior to joining the Lenox Hospital, 
Dr. Coles served as Associate Attend- 
ing Surgeon at the Manhattan Eye, 
Ear and Throat Hospital. 


American Society of Contemporary 
Ophthalmology.—The 1975 annual 
meeting and scientific assembly of 
the American Society of Contempo- 
rary Ophthalmology will be held 
March 2 through 7, at the Americana 
Hotel, Bal Harbour (Miami Beach) 
Fla. 

The scientific assembly is designed 
to bring ophthalmologists up to date 
on new procedures and advances in 
clinical ophthalmology. The Society’s 
courses are accredited by the Council 
on Medical Education of the Ameri- 
can Medical Association. 

Courses and workshops will be pre- 
sented in cataract, contact lenses, 
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cornea, glaucoma, oculoplastie sur- 
gery, retina, strabismus, and other 
subjects. 

For additional information, please 
write to: Secretary, American Society 
of Contemporary Ophthalmology, 30 
N Michigan Ave, Chicago, IL 60602. 


Appointment as Chairman of the De- 
partment of Ophthalmology.—Stuart I. 
Brown, MD, assumed the duties as 
Chairman of the Department of Oph- 
thalmology, University of Pittsburgh 
School of Medicine, on May 1, 1974. 

Prior to his appointment at the 
University of Pittsburgh, Dr. Brown 
was Clinical Associate Professor and 
Director of the Cornea Service and 
Cornea Research Laboratory at the 
New York Hospital-Cornell Univer- 
sity Medical Center. 


Film From the Canadian National In- 
stitute for the Blind.—The Institute an- 
nouuces a new film, “Shelley,” which 
is now available as a teaching aid to 
be used by parents, social workers, 
teachers, physicians, etc. 


The film, directed by Eileen Scott, 
Supervisor of Social Welfare, follows 
Shelley, who was born blind, from 10 
months to 6 years of age. It depicts 
how her parents encouraged her de- 
velopment in the same sequence and 
at the same rate as that of a sighted 
child. 

For further information regarding 
the rental of this film, please write to: 
Eileen Scott, Canadian National In- 
stitute for the Blind, Vancouver, Brit- 
ish Columbia, Canada. 


New Jersey Academy of Ophthalmol- 
ogy and Otolaryngology.—The annual 
fall meeting of the New Jersey Acad- 
emy will be held on Wednesday, Nov 
18, 1974, at the Robert Treat Hotel, 
Newark, NJ. 

The morning session will be de- 
voted to a Pediatric Ophthalmology 
Symposium, and a Glaucoma Sympo- 
sium will be given in the afternoon. 

For additional information, please 
contact: Marshall S. Klein, Executive 
Secretary, Eye Institute of New Jer- 
sey, 15 S Ninth St, Newark, NJ 07107. 


News and Comment 


~ 
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The Diabetic Retinopathy Study 


To the Editor.—I was interested to 
read the editorial by Aiello et al on 
the diabetic retinopathy study in the 
ARCHIVES (90:347-349, 1973) and the 
letter by the same authors published 
in the American Journal of Oph- 
thalmology (16:403, 1973). As they em- 
phasize, the principle of applying 
light coagulation only to one ran- 
domly chosen eye, of patients with di- 
abetic retinopathy is important in as- 
sessing the efficacy of this form of 
treatment: The “fellow eye” in oph- 
thalmology is almost ideal as a con- 
trol. May I make some other impor- 
tant and relevant points, standard 
practice in clinical trials, with 
apologies if the investigators have al- 
ready incorporated them in their plan 
to do a difficult investigation? 

Observer Bias.—Since visual acuity 
will be an important criterion, the re- 
fractionist(s) must be unbiased when 
doing the very careful refraction re- 
quired just before entry to, during, 
and at the end of the trial and be- 
yond, ie, the eye that is to be, or has 
been, treated must not be known. 
(Preferably, as few as possible very 
experienced refractionists should be 
involved). It would be very easy for a 
refractionist to obtain an extra line 
or more on the test chart from the 
treated eye, compared with the con- 
trol eye, if he or she believed the 
treatment efficacious—especially if 
the acuity were poor—or, if the re- 
fractionist believed it was not, the re- 
sult might be a line or more less. If 
the refractionist is not allowed to do 
ophthalmoscopy, then such bias could 
probably be prevented, although a 
whiter-than-usual red reflex from 
skiascopy/retinoscopy might provide 
a clue after treatment has been 
started. If the refractionist knows the 
patients personally, they should be 
draped!! (If the investigators feel em- 
barrassed about doing this, they may 
be converted by reading Salus's paper 
on "A Contribution to the diagnosis 
of arteriosclerosis and hypertension," 
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Am J Ophthalmol 45:81-92, 1958). 

Ideally, the treated eye should be 
refracted first in 50% and the un- 
treated eye first in 50%, not knowing 
which in any given patient. 

The assessors of fundus photo- 
graphs can hardly escape possible 
bias, since treated eyes will usually be 
obvious, but this danger could be min- 
imized if each fundus photograph 
were assessed in isolation; ie, photo- 
graphs from various patients are 
mixed up and not presented in chron- 
ological order. The pretreatment pho- 
tographs can easily be assessed 
“blind,” of course, by the use of un- 
identifiable photographs, the right 
and left eyes of patients not being 
presented in pairs. | 

(In all this, observer error will very 
probably be large, and unavoidable, 
of course—hence the importance of 
this study). 

Patient Bias.—This is more difficult 
to eliminate and may render the re- 
sults of the investigation suspect. A 
patient who has had such a dramatic 
treatment only to one eye may have 
expectations that result in a greater 
attempt—and a successful one—to 
read an extra line or more of the test 
chart. Accordingly, “sham” treatment 
should be given to the control eye: 
Possibly an unfocused light could be 
shone into the control eye in the same 
time-pattern as into the treated eye 
after identical preliminaries. This is 
analogous to the use of vehicle or pla- 
cebo treatment so necessary in as- 
sessment of drugs. | 

Randomization.—The choice of eye 
to be treated has also been rightly 
emphasized. It is arguable whether 
(A) right vs left or (B) better vs worse 
(? depending on acuity) should be the 
basis of choice of eye, but I would 
think B is probably better than A. 
Unluckily, the traditional coin-toss- 
ing could, quite by chance, result in a 
"signifieantly" greater number of 
worse eyes being allotted to the treat- 
ment group. This can be avoided, with 
little infringement of the principle of 
randomness, as follows (Lutz, W. per- 
sonal communication, 1972). 

Consider the first two patients: For 
the first patient, toss a coin, having 
previously decided that "heads" will 
determine treating the better eye. 
Suppose the coin lands heads, then 
the better eye of this first patient is 
allotted for treatment. Automati- 
cally, in the second of the two patients, 
the worse eye is allotted for treatment. 
The next pair of patients is random- 


ized in the same way; perhaps "tails" 
will allot the worse eye of the first pa- 
tient to treatment so that the second 
patient's better eye must be treated. 
That method will ensure that exactly 
50% of the treated eyes will be "bet- 
ter" and 50% "worse," yet the choice 
has been random. 

Another problem exists in relation 
to the proposal to offer treatment "if 
it becomes evident . . . that photoco- 
agulation is better than no treatment 
in a certain stage. . . ." Conclusions 
reached from an examination of re- 
sults before completion of a trial may 
be invalid unless a properly designed 
sequential trial is planned from the 
start. However, in general terms, a 
sequential trial may be difficult to im- 
plement. 

Probably the most important prin- 
ciple of all to emphasize is one that I 
personally try to apply rigorously: to 
consult a statistician, experienced in 
medical work, in the planning of any 
investigation. I am sure he could add 
to and quite probably adversely crit- 
icize the above, as well as the very 
necessary statistical analysis of the 
results. 

CALBERT I. PHILLIPS 
Edinburgh 


Reply 


To the Editor.—The investigators in 
the Diabetic Retinopathy Study 
(DRS) appreciate Professor Phillips’ 
interest in our study and we share his 
concern about observer and patient 
bias in any serious attempt at eval- 
uating therapeutic efficacy. The exis- 
tence of both of those biases has been 
demonstrated often, yet emphasized 
inadequately. Any clinical investiga- 
tor who assumes, without efforts to 
verify, that these biases are not pres- 
ent may be seriously deceiving him- 
self. 

The ideal defense against these 
biases, if it can be made to work, is a 
“double masked” (we prefer this term 
to “double-blind,” particularly in oph- 
thalmology) study in which neither 
the patient nor the observer knows 
how or whether the patient was 
treated. The inclusion of a sham pro- 
cedure was considered for the DRS, 
but is neither ethically justifiable, be- 
cause retrobulbar injection would be 
required for some patients, nor fea- 
sible, since diminution of peripheral 
field or night vision or both in the 
treated eye is apparent to many pa- 
tients. 
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The DRS protocol requires the vi- 
sual acuity examiner, in an effort to 
counteract patient bias, to “urge, ca- 
jole, and encourage the patient . . . to 
a maximum effort . . ." and to "con- 
tinue testing each eye until the pa- 
tient reads (or guesses) at a line in 
which he makes two or more mis- 
takes." This procedure, of course, is 
not foolproof against patient bias, al- 
though we believe it helps to prevent 
such bias. We hope to design some 
specific tests to determine whether 
patient bias exists and, if so, to what 
extent. 

We have also made efforts to elimi- 
nate observer bias from the visual 
acuity test by specifying that some- 
one other than the treater should per- 
form this test during the follow-up 
period and that various precautions 
be taken to prevent this individual 
from knowing which eye was treated. 
If the examiner nevertheless learns, 
say, inadvertently, which eye was 
treated, then someone else should be 
found to perform the test. Several of 
the 15 clinics are inadequately staffed 
to perform all the visual acuity tests 
masked. Recently a procedure was in- 
stituted requiring the visual acuity 
examiner to record in each post- 
treatment examination whether or 
not it was known which eye had been 
treated. In this way we hope to deter- 
mine how often the examiner was 
masked and how often unmasked. 
When the examiner is masked, and 
this should occur most of the time, 
there is a 50-50 chance of examining 
the treated or the untreated eye first. 

As an additional measure, an inde- 
pendent, masked observer is visiting 
the 15 clinics to replicate visual acuity 
measurements on a sample of pa- 
tients. We hope to gain an estimate 
of measurement error and bias from 
this work. 

There is little concern in a random- 
ized study as large as the DRS about 
achieving balance between the num- 
ber of times the worse eye is treated 
and the number of times the better 
eye is treated. With large numbers, 

ne Prova pi E IlDaialice S) 
Some 800 patients have been treated 
to date, and patient accession is con- 
tinuing. The Coronary Drug Project, 
with some 1,000 patients randomized 
to each of five drugs, took special 
precautions to prevent imbalance on 
only two factors, but nevertheless 
achieved balance on each of more 
than 44 factors" In smaller studies, 
balancing in short intervals can pre- 
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vent disparities.^? But balancing is 
not essential because imbalances can 
be adjusted for in the analysis of the 
data (see, for example, chapter 4 of 
the "Urokinase Pulmonary Embolism 
Trial"*). It is far more important to 
prevent the treating physician from 
knowing the next patient's treat- 
ment, because this can lead to, and 
has led to, biased patient selection 
for which there is no satisfactory 
known remedy. The use of random- 
ization designed to assure balance 
with respect to the number of 
"worse" eyes and the number of "bet- 
ter" eyes assigned to treatment, of 
course, assumes that there is no diffi- 
culty in defining worse eyes. How- 
ever, this is not as simple as it may 
seem. Is the worse eye the eye with 
the lowest central visual acuity, the 
eye with the more severe retinopathy, 
or should the definition be based on 
some function of central visual acu- 
ity, visual field, and severity of 
retinopathy? Alternately assigning 
patients or eyes to one of two treat- 
ments is an invitation to bias, for 
then the physician who determines 
patient eligibility knows the next eli- 
gible patient’s treatment (or eye to 
be treated) and can let bias influence 
the determination of patient eligibil- 
ity. Treatment allocations in the DRS 
are issued by a separate Coordinating 
Center only after the treating physi- 
cian has committed himself to enter- 
ing the patient into the study. 

When Professor Phillips says that 
conclusions reached from an exami- 
nation of results before completion of 
a trial may be invalid unless a se- 
quential trial had been planned, he 
presumably means that the nominal 
significance level becomes invalid af- 
ter interim examination of fixed 
sample size trials. This is true, 
although there are ways of approx- 
imating the appropriate significance 
level.* Sequential trials are often dif- 
ficult to implement, particularly in a 
chronic disease with a long and un- 
predictable course like diabetic reti- 
nopatny. Clinical investigators have an 

E ; DL U a id H D INNOD f 
ually the results of an ongoing treat. 
ment study for toxic as well as bene- 
ficial effects so that the study protocol 
can be changed if necessary. The re- 
sponsibility for reviewing the results 
of this study has been assigned to 
a special Data Monitoring Committee 
consisting of ophthalmologists, inter- 
nists, epidemiologists, and statisti- 
cians. The results of this study will 


not be available to the treating oph- 
thalmologists until the Data Monitor- 
ing Committee recommends that a 
change in protocol is required. Recog- 
nizing the complexities of designing . 
and implementing a clinical trial, epi- 
demiologists and statisticians have ' 
been active participants in the 
from the early planning phase. Refer- 
ences 4 and 7 describe efforts to meet 
both the ethical and statistical re- 
quirements of monitoring a clinical 
trial. 
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Symposium on Light Coagulation: Argon Laser 
and Xenon Arc (June 15-16, 1972), edited by Jules 
Francois, 95 pp, 53 illus, $12.50, Williams & Wil- 
kins Co., 1973. 


This book contains an excellent col- 
lection of short papers delivered at 
“The Symposium on Light Coag- 
ulation” held at the University of 
Ghent, Belgium, 1972. The aim of this 
Symposium was to present a synthesis 
of present day knowledge regarding 
argon and xenon arc photocoagula- 
tion. The articles in this volume range 
from “basic principles of photocoagu- 
lation,” by Jules Francois, to a com- 
parison of laser instrumentation by 
Hunter L. Little, as well as a compari- 
son between laser and xenon photo- 
coagulation by Meyer-Schwickerath. 

Other papers deal with argon laser 
photocoagulation in diabetic retin- 
opathy, in peripheral neovascular dis- 
eases, retinal tears, and retinoschisis. 
The last paper deals with prevention 
of complications in argon laser pho- 
tocoagulation. 

This volume will serve as a valuable 
introduction to laser photocoagula- 
tion for the beginner. It also contains 
many fine clinical points regarding 
laser photocoagulation that will be 
helpful even to the experienced clini- 
cian. Professor Francois as well as the 
participants of the Symposium are to 
be congratulated for presenting a 
concise and lucid critique of the pres- 
ent state of knowledge of argon laser 
photocoagulation. 

KEITH M. Zinn, MD 


Eye Surgery, ed 5, by H. B. Stallard, 930 pp, 779 
illus, $48.25, Williams & Wilkins Co., 1973. 


This is the most recent edition of 
Dr. Stallard’s comprehensive text, 
which was originally published more 
than 25 years ago. The first two chap- 
ters contain a useful introduction to 
ophthalmic instruments and oper- 
ative technique, together with a dis- 
cussion of anesthetic principles and 
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cardiopulmonary resuscitation. In the 
remaining ten chapters the major 
categories of ocular surgery are out- 
lined and described. 

The entire volume has been written 
by only one author, and its encyclope- 
die approach to the field of eye sur- 
gery marks a monumental effort. Dr. 
Stallard's vast experience in eyelid 
and reconstructive surgery, tumor 
therapy, and orbital surgery makes 
these chapters valuable as references 
for all ophthalmologists working in 
these areas. 

As a general guide to surgical tech- 
nique, the illustrations are frequently 
inadequate. They are small and often 
poorly reproduced. Most are not suffi- 
ciently detailed to be useful as an 
atlas for the less experienced sur- 
geon. In some instances only one op- 
eration is mentioned to represent an 
entire class of procedures. References 
to articles and other source materials 
are neither as complete nor as current 
as one would expect. 

Some newer procedures, such as 
phakoemulsification and mechanized 
vitrectomy, are briefly described and 
illustrated. Highly controversial oper- 
ations such as the insertion of in- 
traocular prosthetic lenses and re- 
fractive keratoplasty are discussed in 
some detail. Laser photocoagulation 
is dismissed with only a few para- 
graphs. 

Younger surgeons will find the sec- 
tions describing classical operations 
that are less frequently performed to- 
day, such as lens extraction by cap- 
sule forceps, to be well written and 
very useful. This text will serve as a 
basic reference in a field where tech- 
nological advancements are too nu- 
merous to be included in any single 
volume. 

ARTHUR S. GROVE, JR., MD 
Boston 


Ocular Fine Structure for the Clinician (/nter- 
national Ophthalmology Clinics, vol 13, No. 3), 
edited by Keith M. Zinn, MD, 275 pp, 189 illus, 
$32.50/yr, $35.00/yr (foreign), Little Brown & 
Co, 1973. 


This edifying little volume is de- 
signed as an introduction for the clini- 
cian to the realm of ocular electron 
microscopy and molecular biology. It 
achieves its purpose admirably and, 
in some respects, surpasses its origi- 
nal aim. The task is by no means 
simple. Due to limitations of space, 
the editor and each of the contrib- 
utors has had to walk a fine line be- 


tween the abstruse and the obvious, 
providing information that will 
simultaneously whet the appetite of 
the clinician reader for more defini- 
tive discussion while still embodying 
the subject matter. 

The book is divided into three 
parts. The first, which deals with the 
basic and specialized techniques of 
transmission and scanning electron 
microscopy, sets the stage for the sec- 
ond part, which wonderfully con- 
denses current information regarding 
the structure and function of the cell 
into one short chapter on cellular 
molecular biology. The reader comes 
away with a grasp of the basic as- 
pects of the mechanics and scope of 
intracellular and intercellular struc- 
ture and some of the dynamics of 
cellular vegetative functions. The au- 
thors make judicious use of illustra- 
tions which are, on the whole, quite 
good. Particular praise should be di- 
rected to the schematics and the 
choice of selected drawings chosen 
from previously published definitive 
works (eg, those by Joan Weddell, 
from Hogan, Alvarado, and Weddel, 
Histology of the Human Eye). 

Part three contains a series of vig- 
nettes exemplifying the fine struc- 
tural components of ocular and adnex- 
al tissues. The excellent chapter on 
the intraocular and intraorbital por- 
tions of the optic nerve by Douglas 
Anderson is “state of the art” writing 
and is notable for its clarity. The title 
of the section implies that the authors 
will discuss not only the fine struc- 
tural, but also the functional aspects 
of these tissues as revealed by ultra- 
structural investigations. This is only 
partially and not uniformly achieved. 
Some of the chapters present a dis- 
tillation of the highlights of the fine 
structure of selected ocular tissues 
without reference to function, while 
others explain how the use of special- 
ized techniques, such as autoradiog- 
raphy, have served to illuminate ocu- 
lar cellular dynamics and attempt to 
relate these to clinical entities. 

The astute clinician recognizes the 
necessity of updating his under- 
standing of both the basic science and 
clinical aspects of the eye. This work 
is commendable as a “maintenance 
dose” for the initiated and as a pre- 
liminary treatise for physicians wish- 
ing to comprehend the marvelous 
world of cellular ultrastructure and 
function. 

WILLIAM H. SPENCER, MD 
Los Angeles 
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Histology: A Text and Atlas by Johannes A.G. 
Rhodin, MD, PhD, 803 pp, $19.50, Oxford Univer- 
sity Press, 1974. 


According to the author’s preface, 
this book has been created for college 
and medical students. The text is a 
brief account of the structure, ultra- 
structure, and function of mamma- 
lian tissue, cells, and organelles. The 
illustrations are clear and are orga- 
nized to show sequential magnifica- 
tion of the same field from light 
microscopy to low magnification elec- 
tron microscopy. There is a 22-page 
section on the eye. Together with the 
introductory chapters this could be 
useful to young ophthalmologists pre- 
paring for their Boards, or to older 
ones wishing to come abreast of mod- 
ern concepts of structure and ultra- 
structure. 

H. F. A. 


The Human Lens: In Relation to Cataract (Ciba 
Foundation Symposium No. 19), edited by Kath- 
erine Elliott and David W. Fitzsimons, 324 pp, 
105 illus, $17.75, American Elsevier Publishing 
Co. Inc., 1973. 


This is a superb book! In 313 pages, 
there are 18 articles that clearly and 
concisely present an overview of, as 
well as abundant detail about, the 
present field of lens metabolism and 
cataract research. The Symposium 
was broadly international with au- 
thors from England, several Eu- 
ropean countries, India, and the 
United States participating. Each pa- 
per was well written with the authors 
taking pains to present a newcomer 
to this field of study with sufficient 
background and basic information to 
tempt him to finish the chapter. Back- 
ground information and new advances 
are skillfully blended to provide an 
in-depth view of each area. Once em- 
barked on reading this book, it is hard 
to put down. 

The entire book is minutely in- 
dexed and referenced. Practically ev- 
ery statement is supported by the ref- 
erence source. For those interested 
in acquiring a resource text on cata- 
ract formation, this book is unsur- 
passed. 

It is only fitting that superlatives 
be used to describe a Symposium 
chaired by Dr. Antoinette Pirie, Di- 
rector of the Nuffield Laboratory of 
Ophthalmology. Although not dedi- 
cated to Dr. Pirie, this Symposium 
coincides with her retirement from 
the Nuffield Laboratory and Oxford 
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University. It is obvious that as 
Chairwoman she has inspired the par- 
ticipants of the Symposium in much 
the same way she has inspired many 
younger lens researchers. The product 
of their efforts is a unique and won- 
derful book. 

LEO T. CHYLACK, Jr., MD 

Boston ; 


Orientation and Form, by Irvin Rock, 165 pp, 
$11.95, Academic Press, 1973. 


The author, a PhD in psychology, is 
associated with the Institute for Cog- 
nitive Studies, Rutgers University, 
and has contributed numerous papers 
in the fields of perception, learning, 
and memory. A previous comprehen- 
sive book, The Nature of Perceptual 
Adaptation, which was published in 
1966 and which was very ably re- 
viewed by Richard Held in the Jour- 
nal of the Optical Society of America 
in March 1969. 

This new book discusses, in consid- 
erable detail, the everyday phenom- 
ena of objects appearing different 
when seen in a tilted or inverted posi- 
tion, and, perhaps just as common- 
place, the appearance (perception) of 
the same object despite alterations of 
the retinal image. We "see" our din- 
ner plate as being round even when 
its retinal image changes from circu- 
lar to elliptical. 

Professor Rock proposes a new the- 
ory of form perception that differs 
from the currently favored views in 
psychology. The Gestalt psychologists 
claim that the essential information 
for the perception of form is rela- 
tional-the way the parts of a figure 
relate to one another. A figure trans- 
posed in position, without altering its 
perceived shape, implies that the per- 
ceptual system is focusing on the geo- 
metric relationships. 

However, a change in the ori- 
entation of a figure often has a 
marked effect on its appearance al- 
though there has been no change in 
the internal geometry of the figure. 
Rock points out that there are two 
separate results from changing the 
orientation of a figure positioned in 
the frontal plane: (1) the change in 
the retinal image, and (2) the change 
of the figure with respect to its envi- 
ronment. 

The effect of changing only the ori- 
entation of the retinal image while 
the figure remains upright in the en- 


vironment can be accomplished by the 
observer’s head being in a tilted or 
inverted position. Experiments show 
that for a novel figure there is little 
change in appearance when only the 
orientation of the retinal image is ` 
changed. 

However, when the orientation of* 
the figure is changed with respect to 
its environment, the figure is gener- 
ally perceived as different and may 
not be recognized. This phenomenal 
change is due to the fact that the ob- 
server organizes the figure in such a 
way that the region uppermost in the 
environment is taken to be its top. On 
the other hand, if the subject realizes 
that the figure is tilted into a new ori- 
entation, there is a good chance that 
he will recognize it. 

These findings, Rock asserts, sug- 
gest that what is important is not so 
much the orientation of the figure in 
the environment, but the fact that 
one normally "assigns" to a figure the 
directions of top, bottom, left, and 
right sides on the basis of informa- 
tion provided by clues, such as the vi- 
sual frame of reference or gravity, 
concerning what is top and bottom in 
the environment. 

From his experiments and data, 
Rock suggests that form perception is 
not to be understood as more or less 
synonymous with contour formation, 
but as the synthesis of a set of per- 
ceived locations. The synthesis con- 
sists of implicitly "describing," in 
nonverbal terms, the locations of the 
figure's parts relative to one another. 
This description gives special atten- 
tion to salient features of the config- 
uration and reference to the charac- 
teristics of the figure relative to its 
top, bottom, and sides. Hence, numer- 
ous facts about form perception that 
concern complexity, attention, trans- 
position, ete can be understood on the 
basis of cognitive description. Rock's 
findings concerning recognition sug- 
gest that, in addition to internal geo- 
metric relationships and other fea- 
tures of a figure, the description of a 
figure, which determines what mem- 
ory traces will be judged similar to it, 
also must include features bearing 
orientation. 

An appendix provides descriptions 
of several of Rock’s experiments in 
sufficient detail so that they can be 
duplicated. This book should be of in- 
terest to research workers in the 
fields of perception, psychology, neu- 
rophysiology, and visual science, 

ROBERT E. BANNON 
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— Year after year, Isopto* Carpine is the stand- 
. ard by which other pilocarpines are judged. 

The fact remains that Isopto Carpine /s unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the Isopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

Isopto Carpine comes in the widest range of strengths 
wee  available—sterile solutions from 1496 to 10%, including a new 
€ in% strength. Supplied in 15ml.and also 30ml Drop-Tainer® 
wee Dispensers for maximum economy. 


p^ Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hy- 
` drochloride 0.25%, 0.5%, 1%, 1.596, 2%, 3%, 496, 596, 6%, 896, or 10%. Preservative: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.596. Inac- 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Sodium Citrate (to adjust 
pH in 1%, 1.5%, 2%, and 6%), Citric Acid in 0.25% and 0.5% (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye(s) 3 to 4 times daily. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal, 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 


ISOPTO CARPINE 


PILOCARPINE HJ... 


First for Glaucoma 
dedicated to advances in ophthalmic therapy 










CLIT JITEX (©) 


CA-2 100° FLUORESCEIN ANGIOGRAPHY 


Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 
showing complete fluorescein circulation. 
Standard fundus photography with push 
button ease. 

Greatly reduced patient file space. 

View your patient’s pathology in absolute 
perspective. Eliminates mapping. 
Guaranteed for twelve months. 






Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 

Unretouched clinical photograph Albany Medical College, New York 


,UEDISCOPE AND COLD LIGHT SOURCE 


Compact, vibration free, table mounted. 
Coaxial lighting: high intensity 

cold light by fibreoptics. 

5x or 8x (optional) 

Complete with carrying case, sterile 
drapes and twin cold light source. 
Removable handle for sterilization. 

12” working distance, 2” depth of field. 
P.D. and occulars adjustable. 
Guaranteed for twelve months. 





CLINITEX, INC. 183 Newbury St. © Danvers, Mass. 01923 U.S.A. 
PLEASE 
SEND ( []cA2 LlMEDIsCOPE [LIGHTSOURCE ONLY 
MORE I IL LL cr ee Title : 


Due: 'Pulel Sm o1 cope p 
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Sterile/Disposable Cryoextractor 


All these surgical benefits with Cryophake: 

selective defrosting... 

accidental adhesions easily freed without loosening bond on lens 
Ready for immediate use, self contained, easily activated 

Compact, hand-contoured design for ‘in use’ comfort 

Lightweight and maneuverable 

Small tip to maximize visualization... tip can be bent to vary technique 
Pre-sterilized to minimize chance of infection 

Disposable and inexpensive 

Cryophake... for all your cataract surgery...even complicated cases 
References: 1. Reynolds, A. M., Jr. and King, J. H., Jr.: Evaluation of a new Model Cryoextractor, 
E.E.N.T. Monthly, 48:50-51 (Dec.) 1969. 2. Haik, G. M. Ellis, G. S. and Pollard, J. B.: Selective Cryoextraction 
of the Cataractous Lens, Amer. J. Ophthal. 67:484-490 (March) 1966. 3. Mattis, R. D., Brady, H. R.: and 
Sugana, T.: Disposable Cryophake—Clinical Evaluation, Arch. Ophthal. 74:787-791 (Dec.) 1965. 

4. Bellows, J. G.: The Mechanical Superiority and Advantages of Cryoextraction, Amer. J. Ophthal. 


61:1003-1009 (May) Part Il, 1966. 5. Cole, O. W. and Dunnigan, W. J.: Enzymatic Zonulolysis and 
Cryoextraction of Cataracts, Int. Surg. 50:3 (Sept.) 1968. 


Surgical Products Division, Alcon Laboratories, Inc. 





When the leading oral antiglaucomatous drug proves inadequate to the role, NEPTAZANE 
is waiting in the wings. Effective in blocking aqueous humor secretion to reduce 
intraocular pressure, it’s the long-acting carbonic anhydrase inhibitor that may be 


better tolerated in long-term therapy, or when patients fail to respond or become intolerant 
of other anhydrase inhibitors. 


idications: For adjunctive treatment of chronic simple (open angle) glau- 
oma, secondary glaucoma, and preoperatively in acute angle closure glau- 
əma where delay of surgery is desired in order to lower intraocular pressure. 
ontraindications: Severe (absolute) or hemorrhagic glaucoma; of doubtful 
se in peripheral anterior synechiae; chronic noncongestive angle-closure 
laucoma; adrenocortical, hepatic, or renal insufficiency; electrolyte imbalance 
ates, e.g., hyperchloremic acidosis; sodium and potassium depletion states. 
larnings: Although teratogenic effects demonstrated in rats at high doses 
ave not been evidenced in humans, Methazolamide should not be used in 
omen of child-bearing potential or in pregnancy, especially in the first trimes- 
ir, unless the expected benefits outweigh potential adverse effects. 


1ronic simple (open-angle) glaucoma and secondary glaucoma. 


Precautions: Use with caution in patients with cirrhosis or hepatic insuffi- 
ciency to forestall hepatic coma; those on steroid therapy; those with pulmo- 
nary obstruction or emphysema to avoid acidosis. Electrolyte balance should be 
maintained. Although not reported thus far with this drug, reactions common 
to sulfonamide derivatives, such as fever, leukopenia, hemolytic anemia, bone 
marrow depression or renal calculi, may occur. | 
Adverse Reactions (relatively mild and disappear on withdrawal or dosage 
adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness: head- 
ache; vertigo, mental confusion, depression, paresthesias. Urinary citrate -` 
cretion and uric acid output is decreased during use of this drug, but urinary 
calculi have not been reported. 
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ELECTRORETINOGRAPHY and ELECTRO-OCULOGRAPHY 
with a single, compact instrument 


One switch converts the LT 7101 ERG/EOG from an electro- The 7101's design emphasizes clinical practicality. Its 
oculograph (EOG) to an electroretinograph (ERG). With an simplified front-panel controls allow non-technical personnel to 
optional averager module, the instrument can also record the operate the instrument with minimal instructions. Also, the 7101 
visual evoked response (VER). is reasonably priced, and exceptionally easy to maintain 

To achieve the high frequency response necessary to and repair. 
record the ERG with fidelity the 7101 stores the signal in a digital As with all LTI’s electrophysiological instruments, the 
memory, then charts it. Thus, with the 7101 permanent ERG 7101 is backed by a nationwide service center network and 
records may be obtained more conveniently and at less expense carries a one year warranty. 
than with photographic systems. For additional technical information, write or phone. 


LT Instruments, Inc. 


P.O. Box 36221 e Houston, Texas 77036 
Phone (713) 783-6490 



























































Steroid induced glaucoma is a concern among 
most ophthalmologists. Particularly when steroid 
treatment must be used for prolonged periods, or 
when a patient uses leftover medication without 


proper supervision. 


FML® (fluorometholone) helps solve this problem. 
Clinical studies have shown that it has less propensity 
for increasing IOP than does dexamethasone. Yet at 
the same time, FML demonstrates effectiveness and 
potency comparable to that of dexamethasone. 
(Please see your Allergan man, or write us directly 
for complete information about these studies.) 

So for patients who need potent anti-inflammatory 
activity, consider effectiveness AND safety. You'll 


choose FML. 





ACTIONS 
Inhibition of the inflammatory response to inciting agents of mechanical, 
chemical or immunological nature. No generally accepted explanation of this 
steroid property has been advanced. Adrenocorticosteroids and their deriva- 
tives are capable of producing a rise in intraocular pressure. In clinical 
studies on patients' eyes treated with both dexamethasone and fluorometho- 
lone, fluorometholone demonstrated a lower propensity to increase intraocu- 
lar pressure than did dexamethasone. 

INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar conjunctiva, 
cornea and anterior segment of the globe. 
CONTRAINDICATIONS 

Acute superficial herpes simplex keratitis. 
Fungal diseases of ocular structures. 
Vaccinia, varicella and most other viral diseases of the cornea and con- 
junctiva. 
Tuberculosis of the eye. 
* Hypersensitivity to the constituents of this medication. 

WARNINGS 


Steroid medication in the treatment of herpes simplex keratitis (involving 
me stroma) requires great caution; frequent slit-lamp microscopy is man- 
atory. 


® 
F ML (luorometholone) O1% 


Liquifilm* Ophthalmic Suspension 


The Safer Potent Steroid 


4 RGAN Irvine, California / Pointe Claire, P.Q., Canada 


Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence of 
steroid medication. 
Safety and effectiveness have not been demonstrated in children of the age 
group 2 years or below. 
Use in Pregnancy: Safety of the use of topical steroids during pregnancy has 
not been established. 

PRECAUTIONS 


As fungal infections of the cornea are particularly prone to develop coinci- 
dentally with long-term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has been used 
or is in use. 
Intraocular pressure should be checked frequently. 

DVERSE REACTIONS 
Glaucoma with optic nerve damage, visual acuity or field defects, posterior 
subcapsular cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. 
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One for the home, one for the office. Two 
bottles with one prescription, one purchase. 
PILOCAR® Twin Pack...a thoughtful idea 

for the glaucoma patient on the go. And for the 
older, less active glaucoma patient...two 
step-saving bottles at once, one to put upstairs, 
the other to keep downstairs. 


Two atre beffer fhan one 


Whatever the age or activity of your glaucoma 
patients, all will save money when you specify 
PILOCAR Twin Pack. A full 30 ml. of medication 
in two convenient, easy-to-hold, easy-to- 
administer 15 ml. bottles at a price that's 

lower than most 30 ml. bottles of other brands. 


Built-in added protection 


PILOCAR Twin Pack—two 15 ml. bottles with 
every refill for convenience, for economy, and 
for added protection. The smaller bottles of 
the PILOCAR Twin Pack unit also help to 
maintain the sterility of the solutions. 
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The ideal pilocarpine 
prescripfion 


PILOCAR Twin Pack is available in six 
potencies—0.5%, 1%, 2%, 396, 4%, and 699 — 
for flexible dosage adjustment. But remember 
—you must specify PILOCAR Twin Pack. Just 
PILOCAR alone would provide your patient 

with only one bottle. PILOCAR Twin Pack, the 
ideal pilocarpine prescription for every 
glaucoma patient...whether leading an active 
"double life’ or happily retired in a duplex. 
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Tain fak after PILOCAR 


COMPOSITION: PILOCAR Ophthalmic Solutions are buffered, 
stabilized solutions of pilocarpine hydrochloride and 
hydroxypropyl methylcellulose. The solutions are available 

in concentrations of 0.5%, 1%, 2%, 3%, 4%, and 6% 
pilocarpine hydrochloride. All the concentrations, in addition 
to the respective amount of the pilocarpine, contain: 


Hydroxypropyl Methylcellulose nininini 0.33% 
Borsamenium Chloride DOA E sete EEEE T 0.01% 
BAe i EOOIBIS. 7:3. uc cer ce ec I aS 0.01 96 


in an aqueous, buffered, stabilized solution containing 
potassium chloride, boric acid and sodium carbonate. 
ACTION: As a miotic for treatment of glaucoma, especially 
open angle glaucoma. INDICATIONS: As a miotic in the 
treatment of glaucoma; more specifically, the chronic simple 
glaucoma of the open angle type. While the closed angle 
glaucoma differs completely from the open angle glaucoma, 


















IQ 
(pilocarpine HCI) 


PILOCAR Ophthalmic may be used to relieve the tension 

in patients seen early, during hospital diagnostic tests, and 
prior to surgery. The most prevalent clinical application for 
PILOCAR is in the’ treatment of glaucoma simplex (open 
angle or chronic glaucoma). PILOCAR acts as a miotic to 
contract the pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In acute glaucoma, the 
objective aims at opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., PILOCAR, for at 
least 12 hours prior to emergency surgery. WARNING: For 
topical ophthalmic use only. If signs of sensitivity develop 
during treatment or irritation persists or increases, patient 
should be advised to discontinue use and consult prescribing 
physician. DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to six times 
daily depending on individual response. During acute phases, 
the miotic must also be instilled into the unaffected eye, as 

it may be subject to an attack of angle closure glaucoma. 

The frequency of instillation and the concentration of the 
PILOCAR depends on the severity of the glaucoma and 
response of the patient. The ophthalmologist must ascertain 
just how much miotic is necessary for each individual patient. 
CAUTION: Federal law prohibits dispensing without a 
prescription. HOW SUPPLIED: Twin Pack each containing 
2—15 ml. plastic squeeze dropper tip bottles—0.5%, 1%, 296, 
396, 4%, and 6% Pilocarpine HCI. Also 
available in single 15 ml. plastic squeeze 
dropper tip bottles...same concentrations. 


SMP Division 


Cooper Laboratories {P.R.), Inc. 
San German, Puerto Rico 00753 


416.6 / COR. 564 


"Twin Pack 
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New disposable 
CATARACT 
CRYOX TRACTOR 


oplash-Proof, Spill-Proof, 
Sterile, Disposable 


NO OTHER CRYOEXTRACTOR, DISPOSABLE OR 
NOT, HAS ALL THESE FEATURES 


e Filled CRYOXTRACTOR permits a warm or cold application, 
deeper formation of the “ice ball”, and a stronger bond. 


e No adhesions with iris or cornea during surgical extraction. 
e Allows maximum tumbling and “feel” of zonular separation. 
e Surprisingly light and maneuverable — no useless weight. 

e Double blister pack for sterile OR presentation. 
e Dispenser pack of 10 units each. 


e SPECIFY BEAVER CRYOXTRACTORS 


RUDOLPH leaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD * BELMONT, MASS. 02178 





A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 « 479-2680 





We're eliminating 
the weak link 


in topical 
therapy. 


AVAST 


Topical Ophthalmic 
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Insecticides, fungicides, 
disinfectants, fertilizers-- 
these are just a few of 

the thousands of chemical 
agents used by farmers 


54. and gardeners that are 





FARMING AND 
GARDENING 
MAY BE 
HARMFUL TO 
YOUR PATIENTS’ 
HEALTH 


potentially dangerous to 
their health. 


For quick, ready infor- 
mation on these hazards, 
there's a valuable guide: 
HEALTH HAZARDS IN 
FARMING & GARDENING. 
Prepared by the AMA, it 
provides authoritative, 
detailed information on 
these health hazards and 
their emergency treatment. 


To order your copy ($1 ea.) 
of HEALTH HAZARDS IN 
FARMING & GARDENING, 
OP-389, write: Order Dept., 
American Medical Asso- 
ciation, 535 N. Dearborn 
St., Chicago, Ill. 60610. 








SELF ADHESIVE, DISPOSABLE LID HOLDER 


The Medical Workshop lid holder means an end to cumber- 
some lid holding procedures during ophthalmic surgery. And 
it means no more axial pressure from full spreading of both 
eyelids. No more need for spreading both lids when it is 
more logical to spread only the upper (using superior rectus 
muscle suture traction as usual). And no more suture snaring. 


Made of pliable aluminum, this unique lid holder can be 
quickly bent to conform closely to the patient's orbital rim. 
And it is a disposable, gamma-sterilized, individually pack- 
aged instrument with an adhesive back that permits appli- 
cation with finger pressure. 

e Maximum field exposure e Pressure-free lid re- 
traction e Obstacle-free operating area e Preven- 
tion of suture snaring e Superior adhesive power 
e Gamma sterilization and disposability. 


Sold in Boxes oj 25 units 
at $15.95 Per Box 


plus sales tax where applicable 


TO: Keeler Optical Products, Inc. 
456 Parkway, Lawrence Park Industrial Park 
Broomall, Pa. 19008 
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A Wise Old Philosopher Once Said: 





"THE CHEAPEST IS THE BEST” 


The philosopher’s poor disciples had a tough time 
with that one. “The cheapest is the cheapest," they 
reasoned. “How can cheap stuff be good stuff?" 


What they were really talking about and what it took 
them a long time to see, was the value of buying the 
best—that in the long run, good products are the 
cheapest because they serve better longer. Even 


THE LOGIC OF THE 


Fison Indirect Ophthalmoscope 


QUALITY CLAIM IS SIMPLE AND EASY TO VALIDATE: 


B The lightest, most comfortable indirect on 
the market. 


B An adjustable, weight reducing overband. 


B Product-engineered for maximum heat dissi- 
pation. 


B Unsurpassed optics and intense illumination 
provide a brilliant 3D fundal picture. 


@ An exclusive bi-mirror attachment makes it 
the only indirect to permit simultaneous view- 
ing by two people in addition to the examiner. 


The other proof, the Fison price. 








456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
KE E LE R 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


though they may cost more initially. 


Now, at long last, comes a product that even the dull- 
est philosophy students would have no trouble under- 
standing. Wonder of wonders, Keeler’s Fison Indirect 
Ophthalmoscope is the best, in cost and performance, 
right away. 
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E-PILO^ OPHTHALMIC 

PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 

Composition: E-PILO Ophthalmic solutions are 
available in five convenient concentratig mere 


E-PILO-1™ Contains: 
Pilocarpine Hydrochloride ................ 1.0% 


Epinephrine Bitartrate ........................ Lof 
(Epinephrine Base 0.55%) 

E-PILO-2® Contains: ' 
Pilocarpine Hydrochloride ................ 2.095 
Epinephrine Bitartrate ........................ 1.095 


(Epinephrine Base 0.55%) 

E-PILO-3'" Contains: 
Pilocarpine Hydrochloride ................ 3.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 

E-PILO-4® Contains: 
Pilocarpine Hydrochloride ................ 4.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-6™ Contains: 
Pilocarpine Hydrochloride ................ 6.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocarpine 
and Epinephrine, both solutions contain: 
MORANO ME ee a, Sa a ee 5.0% 
Benzalkonium Chloride .................... 0.01% 
in a buffered aqueous solution containing sodium 
bisulfite, mono- and dibasic sodium phosphate, 
and disodium edetate. 


Indications: For the treatment of glaucoma; more 
specifically, the chronic simple glaucoma of the 
open angle type. 


Contraindications: Contraindicated in narrow 
angle glaucoma. 


Warning: FOR TOPICAL OPHTHALMIC USE ONLY. 
If irritation develops, patients should be advised 
to discontinue use and consult prescribing 
physician. 


Precautions: Use with caution in unverified glau- 
coma and vascular hypertension. Epinephrine 
compounds are effective in the management of 
many of the forms of glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the 
drug may become necessary. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of the bottle. 
Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. Do not 
use if solution has darkened. 


Dosage: One or two drops on awakening and in 
the evening. If this fails to control the pressure, 
medication may be used more frequently. 


The frequency of instillation and the concentration 
depends on the response of the patient. The 
ophthalmologist must ascertain just how much 
E-PILO is necessary for each individual patient. 


Caution: Federal law prohibits dispensing without 
prescription. 


How Supplied: 10 ml. plastic squeeze’ bottle with 
dropper tip. 
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Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 214. 1/ Clg 56 
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Announcement of the 


FIFTEENTH ANNUAL 
INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 

THE OPHTHALMOLOGIST 


February 20, 21 & 22, 1975 


Sponsored by 


THE RUDOLPH ELLENDER 
MEDICAL FOUNDATION, INC. 
(A Non-Profit—Tax-Exempt Organization) 
A.M.A.—approved as continuing 
medical education program 
(Twenty Hours Credit in Category 1) 


PLACE: 


Fairmont Hotel, New Orleans, Louisiana 


TUITION: 


$150.00 ($50.00 Residents and M.D.’s Assistants) 


FACULTY: 


JAMES V. AQUAVELLA, M.D., 

Rochester, New York 
VICTOR CHIQUIAR ARIAS, O.D., Mexico, D.F. 
JOS. A. BALDONE, M.D., New Orleans, Louisiana 
G. PETER HALBERG, M.D., New York, New York 
JACK HARTSTEIN, M.D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
EDWARD L. SHAW, M.D., Gainesville, Florida 
TOM SPRING, M.D., Melbourne, Australia 


TOPICS: 


Conventional Hard Contact Lenses, Hydrophilic 
Soft Gel Lenses, Silicone Lenses and Oxygen 
Permeable Hard Contact Lenses. 


WORKSHOPS: 


For Residents and Assistants 
(Basic Instructions) 


LADIES DAY: 


Activities Planned 


For further information contact: 


Jos. A. Baldone, M.D. 
Roof, Delta Towers 
Canal at Claiborne 
New Orleans, Louisiana 70112 
Ph: 504-524-9729 


It could make 
most of your 
ophthalmic 
topicals look 
like yesterday 


AVISI USA 





Topical Ophthalmic Preparations 





Boosts your efficiency, 
pares your paperwork. 


CURRENT PROCEDURAL TERMINOLOGY simplifies 
billing and reporting procedures. Gives you more ac- 
curate and concise records. With CPT, you'll find your 
claims not only rejected less, but processed faster. 

This 3rd--and latest--edition is the most compre- 
hensive listing yet of preferred medical terms. It con- 
tains 2,000 more new or revised medical, surgical. and 
diagnostic services and procedures than the 2nd edition. 

To order your copy ($5 ea.), write: Order Dept. OP-41, 
American Medical Association, 535 N. Dearborn St., 
Chicago, Illinois 60610 





andle 


‘... and she tried to imagine what the flame of a candle looks like after the 
candle is blown out, for she could not remember ever having seen such a 
thing.” — (Alice, Through the Looking Glass) 
Fire, no community has existed without it. The oldest medium of light — in 
whose soft glow thoughts have been found, ideas noted, music scored. history 
made. The candle; a history of service to focus our future. 


Walman offers your vision practice a staff well-trained to sell and service the 
best in optical equipment and most complete inventory from over 150 major 
resources. Locations in 15 cities: Austin, Bemidji, Billings, Butte, Fargo, 
Grand Forks, Kalispell, Minot, Missoula, Rock Island, Sioux City, St. Paul. 
Watertown, Willmar. 808 Nicollet Mall, Minneapolis, MN 55402, 612/338-5891 


Walman 


Optical Company, Ethical vision service supporting your vision practice. 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

“Possibly” effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 








WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 


Al RGAN Irvine, California/Pointe Claire, P.Q., Canada 
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CARE UNIT 


MAXIDEX 
DEXAMETHASONE 0.1% 
(DEXAMETHASONE 21 ALCOHOL 0.1%) 


when severe ocular inflammations 
require intensive steroid therapy 


Description: A sterile ophthalmic suspension containing: Active: Dexamethasone (21 Alcohol) 0.1%. 
Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inactive: 
Sodium Chloride, Dried Sodium Phosphate, Polysorbate 80, Disodium Edetate, Citric Acid (to adjust 


pH), Purified Water. 
Contraindications: Acute herpes simplex, vaccinia, varicella, and most other viral diseases of the cornea 


and conjunctiva; tuberculosis, fungal disease, and acute purulent untreated infections. 

Warnings: Prolonged use may cause formation of posterior subcapsular cataracts. Not recommended for 
long-term use in pregnant patients. Not effective in mustard gas keratitis and Sjogren's keratoconjunctivitis. 
Precautions: Institute other therapy if inflammatory reaction does not respond within a reasonable period. 
Discontinue use if sensitivity occurs. Extensive use may cause systemic side effects. Ocular herpes sim- 
plex has occurred during topical steroid therapy. 

Adverse Reactions: Extensive use may cause increased intraocular pressure which should be checked 
frequently during therapy. In diseases causing thinning of the cornea, perforation has been known to occur 
with topical steroids. 

Dosage: One to two drops topically. Severe/Acute Inflammation: every 30 to 60 minutes reducing to 
every 2 to 8 hours. Chronic Inflammation: every 3 to 6 hours, or as needed. Allergies/Minor Inflammation: 
every 3 to 4 hours until the desired response is obtained. OTIC: 3 to 4 drops, 2 to 4 times daily. 


* Alcon Laboratories, Inc. 


dedicated to advances in ophthalmic therapy 
Alcon Laboratories, Inc., Fort Worth, Texas 76101 
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Photography...cinematography...TV... Zeiss optics 
make the difference for the microsurgeon. 


Only with Zeiss Operation Microscopes can you em- 
‘ploy a full range of documentation systems using the superb 
microscope optics rather than separate camera optics, so the 
camera sees exactly the same field as the surgeon, from exactly 
the same angle, with the same magnification range. 

This is achieved with the unique Zeiss beam-splitter 
which attaches to a// Zeiss Operation Microscopes, old or new— 
and it accepts just about any documentation system you could 
desire: 

1. 35mm cameras, including stereo and motorized 
systems, with automatic exposure control; 

2. 3%x4% Polaroid? black and white or color; 


3. Super 8 and 16mm motion picture cameras with 
or without automatic exposure control; 

4. TV attachments for tape recording, closed-circuit, 
or broadcast. 

For discussion of how you can update your present 
equipment or what set-up to consider for future requirements, 
call or write Peter Hoerenz, Carl Zeiss, Inc., 444 Fifth Ave., New 
York, N. Y. 10018. Phone (212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don Mills 450, 
Ontario M3B 2S6. Phone (416) 449-4660. 


Nationwide service. 
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Again, Zeiss makes fundus photography 
even more automatic and economical. 


New Fundus Flash 3 


(Also available for your present fundus camera). 

Only % the size of previous models, this table-top power 
supply is so lightweight it doesn’t even need handles. Yet 
it contains a 4-level variable electronic flash tube excitor, 
an.automatic camera sequencing selector, a drive generator 
for the Allen Stereo Separator, a continuously variable Fixation 
Device intensity regulator, and much more. 


New fully electronic data system—The Dataphot 


There’s an automatic print-out of both time and patient 
identification number on each frame. The time can be recorded 
either in seconds and tenths of seconds or in minutes and 
tenths of minutes; and the patient identification number can 
be so set that one patient always has the same number — no 


So Maes IPSAMET, 


cross referencing ever needed, no Friday afternoon confusion. 


New eyepiece heads 

Either a beam-splitter system or a solenoid-activated 
mirror that flips in and out in a fraction of a second... lets 
you view the fundus practically continuously... frees «your 
hands for other tasks. 

This is not just a fundus camera, but a fundus camera 
system — for complete details, write Carl Zeiss, Inc., 444 Fifth 
Ave., New York, N. Y. 10018. Or phone (212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don Mills 405, Ont., 
M3B 256. Or call (416) 449-4660. 


Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS 
ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


Diabetic retinopathy O.S. 30.4 sec. after injection; photographer, Rita R. Harris, Div. of Ophth., Stanford School of Medicine; Douglas R. Jacobson, M.D. 
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THE GREAT NAME IN OPTICS 
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Sterile/Disposable Cryoextractor 


All these surgical benefits with Cryophake: 

selective defrosting... 

accidental adhesions easily freed without loosening bond on lens 
Ready for immediate use, self contained, easily activated 

Compact, hand-contoured design for ‘in use’ comfort 

Lightweight and maneuverable 

Small tip to maximize visualization... tip can be bent to vary technique 
Pre-sterilized to minimize chance of infection 

Disposable and inexpensive 

Cryophake... for all your cataract surgery...even complicated cases 
References: 1. Reynolds, A. M., Jr. and King, J. H., Jr.: Evaluation of a new Model Cryoextractor, 
E.E.N.T. Monthly, 48:50-51 (Dec.) 1969. 2. Haik, G. M. Ellis, G. S. and Pollard, J. B.: Selective Cryoextraction 
of the Cataractous Lens, Amer. J. Ophthal. 67:484-490 (March) 1966. 3. Mattis, R. D., Brady, H. R.: and 
Sugana, T.: Disposable Cryophake—Clinical Evaluation, Arch. Ophthal. 74:787-791 (Dec.) 1965. 

4. Bellows, J. G.: The Mechanical Superiority and Advantages of Cryoextraction, Amer. J. Ophthal. 


61:1003-1009 (May) Part II, 1966. 5. Cole, O. W. and Dunnigan, W. J.: Enzymatic Zonulolysis and 
Cryoextraction of Cataracts, Int. Surg. 50:3 (Sept.) 1968. 


Surgical Products Division, Alcon Laboratories, Inc. 
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4 reasons to prescribe 1 solution 


p ^ Its a clear solution and not a suspension—no matting of 
"e steroid particles 

E- Ô _ It stays clear and stable at room temperature—does not need 
- refrigeration, so patients can use it anywhere, anytime 





E | Ô It's highly effective—a full-strength preparation of 0.1% 
b dexamethasone sodium phosphate 
E. () - It comes in the OCUMETER® Ophthalmic Dispenser to assure 
- Controlled uniform dosage, drop after drop 
Ophthalmic Solution DECADRON Phosphate puts all these 


. . advantages together. It all adds up to your best reason to 
~ prescribe it. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.1% Dexamethasone Phosphate Equivalent 





Also available in an ointment formulation, 
for prolonged contact during the night. 


Sterile, highly stable 
Ophthalmic Solution 


.DECADRON* Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.196) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.0596) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
accum from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 


Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 


Available 
Ophthalmic 
Preparations— 


DECADRON?® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.196) dexamethasone 
phosphate in each milliliter 

of buffered solution 
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5-ml 
OCUMETER® 


5 ml 


G Sterile, highly stable solutions 


O Solutions are adjusted to a pH 
compatible with the eye 





E e 
letadron -> Ophthalmic Ointment 
DECADRON® Phosphate 


containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.0596) dexametha- 
sone phosphate in each gram 


tm 





3.5-g tube 


Convenient for use 
[] at night 
[7] under a patch 


[7] whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
£] to provide even distribution 


[] to eliminate blink-out 
of medication 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, Henry 
F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 
ceived with the understanding that they are not under simultane- 
ous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

O All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 
galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 
editor. 

O Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publieation date approximately one month in advance. Order re- 
prints at the time the typescript is returned after editorial pro- 
cessing. Specify address to which requests for reprints should be 
sent. The corresponding author will receive 200 tearsheet copies of 
the article at no cost. | 

O Submit an original typescript and two high quality copies of 
the entire manuscript, including short communications such as let- 
ters to the editor, book reviews, announcements, etc. All copy (in- 
cluding references, legends, and tables) must be typed double- 
spaced on 22 x 28 em (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

O Titles should be short, specific, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief "running 
title" on each manuscript page. 

0 The style of writing should conform to acceptable English us- 
age and syntax. Slang, medical jargon, obscure abbreviations, and 
abbreviated phrasing are to be avoided. 

O Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
dure(s) had been fully explained. 

O Authors whose "first" language is not English should arrange 
for their manuscripts to be written in idiomatie English prior to 
submission. 

O Provide an abstract (135-word maximum) of the article. 
The abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 

O List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in In- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal's punctuation and sequence style 
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preference in previously published reference listings. 

© Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

O All measurements are to be in metric units. 

O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the AR- 
CHIVES. If intended for publication, such letters should be clearly 
marked “For Publication.” 

O Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating “top” should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

O A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 em (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

O Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies." 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #29'/2 


e Effective in maintaining lowered intraocular pressure tn 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 















PHARMACAL LABORATORIES, Inc | È -5 
o ^ 


2% (as Bitartrate 3.64%), Product #29. 





121 LIBERTY ST 
QUINCY 69, MASS, USA 
DEED 


: i e Aids in breaking posterior synechiae in uveitis, 

‘| EPINEPHRINE 1% |: 

T1 (Epinephrine Bitortrate 1.82%) E H ; 

H 25 dh 

Z| sms ommum [cet Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
>|  EPLIJ preservative and bacteriostatic agent is also available as Murocoll Epinephrine 





J pr 





Both solutions also have Sodium Bisulfite as preservative, Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. Æ only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 
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over a wide 
range of 
common ocular 
infections 





wide gram-negative 
spectrum 


Garamycin 


brand of 


sentamicin sulfate 


Ophthalmic 


Solution-Sterile 
Ointment-Sterile 


Each cc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 


appears to be “...an antibiotic of choice for the 
initial treatment of external ocular infections.” t 


*Due to sensitive pathogens. 
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H4 Bes inis. M. lacunata, and Neren sp.; including | 
N. gonorrhoeae generally isolated in conjunctivitis. 


. Corneal ulcer: 

GARAMYCIN OPHTHALMIC acts against sensitive _ 
strains of Pseudomonas aeruginosa, Proteus sp., as well | | 
as Staphylococci and Streptococci generally isolated — 
in corneal ulcer. 





e 


. Keratitis, 


Keratoconjunctivitis: 


GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Staphylococci and Streptococci generally | 
isolated in keratitis and keratoconjunctivitis. 


. Blepharitis, 


-= Blepharoconjunctivitis: 


GARAMYCIN OPHTHALMIC acts against sensitive 
strains of E. coli, Enterobacter aerogenes (formerly _ 
Aerobacter), K. pneumoniae, as well as Staphylococci 
generally isolated in blepharitis and 
blepharoconjunctivitis. 


eibomianitis: 


GARAMY CIN OPHTHALMIC acts against sensitive. 
strains of Staphylococci generally isolated in 
meibomianitis. 





Dacryocystitis: 


* 


C acts against sensitive 
strains of Pneumococci generally isolated in 
dacryocystitis. 
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in common ocular infections 
wide gram-negative spectrum 





Garamycin 


sentamicin sulfate 


Ophthalmic 


Solution-Sterile 
Ointment-Sterile 


Each cc. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 





B Antibacterial activity against a wide range of 
sensitive ocular pathogens. 


m Highly active against problem organisms: 
P. aeruginosa (certain strains) and Proteus sp. 
(indole positive and negative). 


m No significant organism resistance to date.’ 


By day: 

Sterile, isotonic 

solution within the 

pH range of tears; 

avoids blurring 

By night: 
Bland, white 
petroleum-base 
ointment is 
gently emollient 





*Due to sensitive pathogens. 
* This may occur in future. Resistance to gentamicin has 
been produced (with difficulty) in vitro by repeated exposures. 


DESCRIPTION  Gentamicin sulfate is a water soluble antibiotic of the 
aminoglycoside group active against a wide variety of pathogenic gram- 
negative and gram-positive bacteria. 


GARAMYCIN Ophthalmic Solution is a sterile aqueous solutior buffered 
to approximately pH 7 for use in the eye. Each ml. contains gentamicin 
sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, mono- 
sodium phosphate, sodium chloride, and benzalkonium chloride as a 
preservative. 


GARAMYCIN Ophthalmic Ointment is a sterile ointment, each gram 
containing gentamicin sulfate (equivalent to 3.0 mg. gentamicin) in a 
bland base of white petrolatum, with methylparaben and propylparaben 
as preservatives. 


ACTIONS The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are re- 
sistant to penicillin; Group A beta-hemolytic and nonhemolytic strepto- 
cocci; and Diplococcus pneumoniae. The gram-negative bacteria include 
certain strains of Pseudomonas aeruginosa, indole-positive and indole- 
negative Proteus species, Escherichia coli, Klebsiella pneumoniae (Fried- 
lander's bacillus), Haemophilus influenzae and Haemophilus aegyptius 
(Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella lacunata (diplo- 
bacillus of Morax-Axenfeld), and Neisseria species, including Neisseria 
gonorrhoeae. Although significant resistant organisms have not been 
isolated from patients treated with gentamicin at the present time, this 
may occur in the future as resistance has been produced with difficulty 
in vitro by repeated exposures. 


INDICATIONS GARAMYCIN Ophthalmic Solution and Ointment are 
indicated in the topical treatment of infections of the external eye and its 
adnexa caused by susceptible bacteria. Such infections embrace conjunc- 
tivitis, keratitis and keratoconjunctivitis, corneal ulcers, blepharitis.and 
blepharoconjunctivitis, acute meibomianitis, and dacryocystitis. 


CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are contraindicated in patients with known hypersensitivity to 
any of their components. 


WARNINGS GARAMYCIN Ophthalmic Solution is not for injection. 
It should never be injected subconjunctivally, nor should it be directly 
introduced into the anterior chamber of the eye. 


PRECAUTIONS Prolonged use of topical antibiotics may give rise to 
overgrowth of nonsusceptible organisms, such as fungi. Should this occur, 
or if irritation or hypersensitivity to any component of the drug develops, 
discontinue use of the preparation and institute appropriate therapy. 
Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been reported with 
the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of GARAMYCIN 
Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthalmic Solu- 
tion: instill one or two drops into the affected eye every four hours. In 
severe infections, dosage may be increased to as much as two drops once 
every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small amount to the 
affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution — Sterile, 5 ml. 
plastic dropper bottle, sterile, box of one. 
GARAMYCIN Ophthalmic Ointment— Sterile, !/ ounce tube, box of one. 
Store away from heat. NOVEMBER 1973 
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Schering Corporation, Kenilworth, N.J. 07033 
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CLI ITER (© 


CA-2 100° FLUORESCEIN ANGIOGRAPHY 


Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 
showing complete fluorescein circulation. 
Standard fundus photography with push 
button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 
Guaranteed for twelve months. 


Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 


Unretouched clinical photograph Albany Medical College, New York 
Patents pending 


SCLERAL MARKER FOR CRYOGENIC PROCEDURES 


The ideal scleral marking instrument 
for accurate localization prior to cryoapplication. 





The automatically controlled marking pulses are 
of short duration resulting in superficial burns to 
the sclera only. 


Useful in both pre-cryoapplication 
localization and post surgery 
examination. 


Transillumination of the probe tip 
is visible even under full 
illumination of the indirect 
ophthalmoscope. 





CLINITEX, INC. 183 Newbury St. e Danvers, Mass. 01923 U.S.A. 
PLEASE ; 


SEND C] ca-2 LISCLERAL MARKER 


M O R E ts) NONE SSRIS T NS SO SENN NRT Menem LOO 
INFOR MATION Hospital or Clinic 


a Ke TSS EE ei OS ONAL EES UREN SAET M NE 
City Stale. Locis 








From Pfizer, 
Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 


The wetter, the better: Thats why new 
Visalens™ Wetting Solution makes con- 
tacts easier on the eyes. 

Visalens Wetting Solution has a docu- 
mented contact angle of 45.8 degrees 
compared to the 55 to 60 degree angle 
reported for natural tears. The smaller the 
angle, the greater the wetting activity. 
The wetter the lenses, the better they feel. 

Visalens Wetting Solution further aids 
wearer comfort by forming a protective 
film to cushion the lens on insertion, and 
by providing the viscosity necessary to 
increase the contact. time of the wetting 

agent with the lens. 

A companion product is Visalens 
Soaking /Cleaning Solution, an antiseptic 
solution containing ingredients specially 
formulated to aid in cleaning lenses ( after 
removal) of ocular secretions. 

If your patients ask you about Visalens, 
we hope you will recommend it, 
as well as Visine? eye drops, 
where appropriate. 


by Visine. | 


me — Professional sample kit 


Visalens -o on request. 


Veo V SOLUTION” Pfizer will be happy to send you a kit 


or contact lenses of both Visalens Wetting Solution and 
Visalens ae Visalens Soaking/Cleaning Solution. 
WETTING SOLUTION — Beler On Your Eye Send your name and address ( with zip 


for contact lense: r " 
— wan ec. REP TIC- LUBRICATING code, please) to: Visalens, 185 Price 


Pesce coti Parkway, Farmingdale, N.Y. 11735. 


$^ fü I : 2 FLOZ. | 


By the makers of Visine ©1973, Pfizer Inc. 





“BUT WE ARE!... 

olim and trim and perfectly pro- ras 

portioned. You'll love to hold us. " 

To find out more about us and the Ophthal 

other shapely American models MIC 
created by Sparta, make a date s è 


with your Sparta representative 
to introduce us.” 


SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVENUE / FAIRFIELD, N:J. O07006 / (2017) 575-1344 
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AMOI 


CRYOSURGERY 













WE CAN MAKE OUR POINT 
WITHOUT A LOT OF WORDS: 


€ Amoils is an important name in Cryosurgery. 
e |n fact, Amoils Cryo units are number 1—worldwide. 


= * Keeler Optical is the exclusive Amoils sales 
distributor—also worldwide. 


e Hundreds of hospitals and doctors that depend on 
Amoils depend on Keeler. 


@ You can too. 
Call or write today: 
David Keeler, Broomall, Pa. or Wally Parama, West Coast. 


CRYOSURGERY All Keeler-Amoils units carry a one year warranty 


AMOILS 
OPHTHALMIC 


UNITS/SERVICE AVAILABLE THROUGH: 


Keeler Optical Co. Inc. Storz Instrument Co. House of Vision Inc. Edward Weck 
456 Parkway 3365 Tree Court Industrial Blvd. 137 Wabash Ave. 49-33 31st Place 
Broomall, Pa. 19008 St. Louis, Mo. Chicago, lli. Long Island City, New,York 


E < KE E LE R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridae Drive. Palos Verdes Peninsula. California 90274. (213) 377-1708 ` 


with ASOCON Regular 








(naphazoline HCI) 


One active ingredient to do one job—clear red eyes. Safely. Effectively. 
Year after year, the classic professional prescription for minor ocular irritations. 
And, Vasocon Regular is in solution form, thus helping to avoid gummy 
residue sometimes caused by other products. 


DESCRIPTION: A sterile ophthalmic solution having the following 
composition: 


Naphazoline Hydrochloride .............................eeeeeseeesss 0.1 % 
Brio AO JUR s ED a das soa cnnesarc de Qv pes DREE iex o ARP Wh chakoch 122-196 
Phenylmercuric Acetate (preservative) ...................... sees 0.002 96 
Sodium Carbonate Anhydrous .................... eere 0.001 596 
Sodium Chipridé 12. onmes ie oda dee zi once a POE EE HR euRH 0.273 96 


ACTION: A topical ocular vasoconstrictor. Constricts the vascular 
system of the conjunctiva. It is presumed this effect is due to direct 
action of the drug upon the alpha (excitatory) receptors of the 
vascular smooth muscle. 

INDICATION: For use as a topical ocular vasoconstrictor. 


CONTRAINDICATIONS: Hypersensitivity to one or more of the 


components of this preparation. 
WARNING: Do not use in the presence of narrow angle glaucoma. 


PRECAUTIONS: This preparation should be used only with caution 


in the presence of hypertension, cardiac irregularities, or 
hyperglycemia (diabetes). This product is sterile when packaged. 
To prevent contaminating the dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding area with the 
dropper tip of the bottle. Keep bottle tightly closed when not in use. 
Protect from light. 

ADVERSE REACTIONS: The following adverse reactions may occur 
with the use of this preparation: pupillary dilation, increase in 
intraocular pressure, systemic effects due to absorption (i.e., 
hypertension, cardiac irregularities, hyperglycemia). 

DOSAGE: One to three drops instilled into conjunctival sac of the 
eye. Effect lasts 2 to 3 hours and subsides slowly. 

HOW SUPPLIED: 15 ml. plastic squeeze bottle with dropper tip. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 


882.2 / COR-566 









1620 Oscillating Bone Saw 


YOUR 
DACRYO 





OPTION 





TREPHINES 






1108-8 8mm 1108-10 10mm 


1603 Roto™ Osteotome 


STRYKER OFFERS THE OPHTHALMOLOGIST THE 
EXCLUSIVE, “CHOICE OF APPROACH”, WITH 
SUPERIOR, HIGH PERFORMANCE INSTRUMENTATION 
FOR DACRYOCYSTORHINOSTOMY 


ASK FOR ... BROCHURE: 1600 MICRO-PNEUMATIC INSTRUMENTS 


ASK FOR . . . REPRINTS: “A SIMPLIFIED DACRYOCYSTORHINOSTOMY" 
Charles E. Iliff, M.D. 


"DACRYOCYSTORHINOSTOMY WITH POLYETHYLENE 
TUBING, A SIMPLIFIED TECHNIQUE" 


G. Bonaccolto. M.D. 


CALL COLLECT 616/381-3811, EXT. 272 
STRYKER CORPORATION / 420 Alcott Street / Kalamazoo, Michigan 49001 
See a demonstration at the Academy Meeting 





TUA MASA E E 
NEE naa da x ic 
VHS 

A 





solution 
J sore 













Bacterial conjunctivitis 
looks sore — and feels sore. Hyperemia. 
Frequent lacrimation. Annoyina pain, even 

when the eyes are closed. 

Neosporin* Ophthalmic Solution can help 
| clear the infection and help restore comfort. It 
| is effective against most pathogens which cause 
superficial external ocular infections, including 
Pseudomonas and Staphylococcus aureus. 
Neosporin Ophthalmic Solution contains antibiotics 
that are rarely used systemically. 





CONTRAINDICATIONS: This product is contraindicated in those persons 
who have shown sensitivity to any of its components. 
WARNINGS: Prolonged use may result in overgrowth of nonsuscep- 
tible organisms. 
PRECAUTIONS: Culture and susceptibility testing should be performed 
during treatment. 
Allergic cross-reactions may occur which could prevent the use of any 
\ or all of the following antibiotics for the treatment of future infections: kanamycin, 
\paromomycin, streptomycin, and possibly gentamicin. 
ADVERSE REACTIONS: Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature indicate an increase in the prevalence 
of persons allergic to neomycin. 


Complete literature available on request from Professional Services Dept. PML. 


Neosporin 
Ophthalmic Solution, Sterile 
Polymyxin B-Neomycin-Gramicidin 


Each cc. contains: Aerosporin* brand Polymyxin B Sulfate 5000 units; neomycin 
sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin base); gramicidin 0.025 mg., in 
a solution containing the inactive ingredients alcohol (0.5%), propylene glycol, 
polyoxyethylene polyoxypropylene compound, sodium chloride, and purified water 
(preservative: thimerosal 0.001%). Bottles of 10 cc. with sterile dropper. 


Mx PE edoceri Cra a for bacterial conjunctivitis 
esearch Triangle Park : n . 
Wellcome / North Carolina 27709 and other superficial external eye infections 
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Weck Sterile Disposable Microscope Drapes... 
10 ways better 


1. Complete sterility for all 2. Ease of placement. 3. OR personnel can touch all microscope 
major microscope parts. parts without fear of contamination. 





4. Drape material meets rigid National Fire Protection 
Association standards. ..lowest static electrical 
characteristics of any drape and is well below 

danger point for explosive factor. 







5. Transparent for full visibility. 


6. All aperture openings— 
eyepieces, bottom of illu- 
minators, and objective 
lenses—are built into drape. 


7. Aperture openings are 
clearly coded and each ring 
is identified. 


8. Paper rings reinforce 
/  openings...help keep drape 
7 precisely in place without 
slipping. 


9. Vent holes on both sides 
allow heat from illuminators 
to dissipate. 


10. Marked with “TOP” for fast, 
correct placement. 


Catalog No. 10184: 1 shelf 
box of 10 drapes 


CA a o0 Bte Catalog No. 10185: 1 case 
(4 shelf boxes) 40 drapes 
And...they are economically priced for true dis- 
posability. For Troutman and similar microscopes. 
Ask your Weck representative for details and prices. 





WECK 


Department 003 


EDWARD WECK & COMPANY, INC. 
49-33 31st Place 
Long Island City, New York 11101 


© Edward Weck & Company, Inc., 1974 All rights reserved W804-001 
“Visit us at the AAOO meeting— Booths #190-197” 





Our corporate 
philosophy 
is in 

this bottle. 








As an ocular anesthetic, Ophthetic? 
is second to none. And chances are 
your treatment trays have seen plenty 
of the product in the ten years since 
it was introduced. Ophthetic typifies 
our attitude toward Ophthalmology. 
It'S called service. 

Even before Ophthetic, we estab- 
lished our corporate philosophy: Meet 
the needs of ophthalmology with spe- 
cialized products and services. We felt 
that only by learning the needs of the 
specialty could we hope to fill them. 

Guided by comments and sugges- 
tions from practicing ophthalmologists, 
we have developed a product line that 
reaches into practically every field of 
ocular therapy. For example, in the 
years since introducing Ophthetic, we 
have provided ophthalmologists with 
two unique steroids in the form of 
FML® (fluorometholone) and HMS? 
(medrysone). Allergan has also made 
significant innovations in sterile pro- 
duction techniques typified by Herplex? 
(idoxuridine) S.O.P.9 

And there will be more product 
innovations. Each filling a special need 
in ophthalmology. Each in the tradition 
of Ophthetic; dedicated to the Allergan 
commitment of “Total Service." 





Ophthetic* goa 
(proparacaine HCl) 


Indications: Wherever topical anesthesia is de- 
sired in ophthalmic practice: tonometry, cataract 
removal, removal of foreign bodies from the eye, 
suture removal (from the cornea and following 
enucleation — conjunctival dihescence), conjunc- 
tival scraping for diagnostic purposes, gonioscopic 
examination and similar procedures. 

Dosage: For deep anesthesia (as in cataract 
extraction); with a dropper, instill 1 drop every 5 to 
10 minutes for 5-7 doses. In removal of foreign 
bodies; 1 to 2 drops in the eye before operating. 
Removal of sutures; 1 to 2 drops should be instilled 
before removal of the sutures. Tonometry; 1 to 2 
drops just prior to measurement. As OPHTHETIC 
temporarily eliminates the protective "blink" reflex, 
the eye should be covered with a patch following 
application. 

Cautions and Contraindications: Although no 
evidence of incompatibility exists to date, it is sug- 
gested that OPHTHETIC be instilled alone rather 
than together with an antibiotic in treating infec- 
tions o the eye. Routine precautions should be 
observed to maintain sterility. 

Supply: 15 cc. plastic dropper bottles — on 
prescription only. 


AIlERGIN 


Irvine, California 
Pointe Claire, P.Q., Canada 


_ 


FRONTIERS IN 


OPHTHALMOLOGY 


sponsored by 


THE ROCKEFELLER and 
ABBIE PRENTICE EYE INSTITUTE 


of 
ST. LUKE’S HOSPITAL 
MEDICAL CENTER 
PHOENIX, ARIZONA 


February 6, 7, and 8, 1975 
Scottsdale Hilton 
Scottsdale, Arizona 


Faculty 


Harold Cross, M.D. 
University of Arizona, Tucson 


Claes Dohlman, M.D. 
Harvard Medical School 
Boston, Massachusetts 


Nicholas G. Douvas, M.D. 
Port Huron, Michigan 


Norman Jaffe, M.D. 
University of Miami, Florida 


Marshall Parks, M.D. 
Washington Medical Center 
Washington, D.C. 


Steven Podos, M.D. 
Washington University, St. Louis 


Registration is $125.00. Enrollment is limited by 
space to 300. Participants will receive 18 elective 


hours credit. 


For information write: 


Louis J. Rosenbaum, M.D., Program Chairman or 


Jim Davis, Director 

Community Relations 

St. Luke’s Hospital Medical Center 
525 North 18th Street 

Phoenix, Arizona 85006 





VASOCIDIN | 


Prednisolone Sodium Phosphate 0.25%/ 
Phenylephrine HCI O 125%/Sulfacetamide Solution 10.0% 


Ophthalmic Solution 


for treatment of nonpurulent blepharitis and conjunctivitis* 


Description: A sterile ophthalmic solution having the 
following composition: 


tPrednisolone Sodium Phosphate ............ ...0.2596 
(equivalent to Prednisolone 0.296) 

Phenylephrine HCI .................... 0.125% 

Sulfacetamide Sodium ............. 10.0% 

Methylparaben . TL MONET 2 7 0.02% 

Propylparaben 7 E 0.005% 


in a stabilized aqueous solution containing sodium 
thiosulfate, polysorbate 80 and polyoxyethylene poly- 
oxypropylene compound. . 

tLicensed under patent 3£3,134,718. ° 
Action: Combines the anti-inflammatory effect of a 
steroid, the decongestant effect of phenylephrine hy- 
drochloride and the antibacterial effect of sulfacetamide 
sodium. The latter is a particularly effective bacterio- 
static agent against the gram-positive pyogenic cocci, 
E. coli, N. gonorrhoeae, Koch-Weeks bacillus and other 
bacteria susceptible to sulfacetamide. 


| 
* Indications: Ophthalmic: 

Based on a review of a related combination of 
drugs by the National Academy of Sciences— 
National Research Council and/or other informa- 
tion, FDA has classified the indication as follows: 

"Possibly'' effective: 
For the treatment of nonpurulent blepharitis and 
blepharoconjunctivitis (seborrheal, staphylococcal, 
allergic) and nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than-effective in- 
dication requires further investigation. 





Contraindications: Contraindicated in herpes simplex, 
ocular tuberculosis, vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva; fungal 
diseases of the eye and most dendritic ulcers. Purulent 
conjunctivitis and purulent blepharitis are contraindi- 
cations for topical steroids, Should not be used by 
patients with narrow angle glaucoma, or those sensi- 
tive to sulfonamides. Discontinue use in otherwise 
sensitive patients. Warnings: Employment of steroid 
medication in the treatment of stromal herpes simplex 
keratitis requires great caution; frequent slit-lamp 
microscopy is mandatory. Prolonged use may result in 
glaucoma, damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcapsular cat- 
aract formation, or may aid in the establishment of 
secondary ocular infections from pathogens liberated 
from ocular tissues. In those diseases causing thinning 
of the cornea or sclera, perforation has been known to 
occur with the use of topical steroids. Acute purulent 
untreated infection of the eye may oe masked or activity 
enhanced by presence of steroid medication. Topical 
steroids are not effective in mustard gas keratitis and 
Sjogren's keratoconjunctivitis. Safety of intensive or 
protracted use of topical steroids during pregnancy 
has not been substantiated. If irritation persists or de- 
velops, patient should be advised to discontinue use 
and consult prescribing physician. Precautions: As 
fungal infections of the cornea are particularly prone 
to develop coincidentally with long-term local steroid 
applications, fungus invasion must be suspected in any 
persistent corneal ulceration where a steroid has been 
used or is in use. Intraocular pressure should be 
checked frequently. This product is sterile when pack- 
aged. To prevent contaminating the dropper tip and 
solution, care should be taken not to touch the eyelids 
or surrounding area with the dropper tip of the bottle. 
Keep bottle tightly closed when not in use. Store in 
cool place. Protect from light. Solutions containing 
phenylephrine hydrochloride may darken on prolonged 
standing and exposure to heat and/or light. The dark- 
ened solution should not be used. Adverse Reactions: 
Glaucoma with optic nerve damage, visual acuity and 
field defects, posterior subcapsular cataract formation, 
secondary ocular infections from pathogens liberated 
from ocular tissues, perforation of the globe. Dosage: 
Initially, 1 or 2 drops placed in conjunctival sac every 
hour during day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 drops, 2 to 4 
times daily. " 

How Supplied: 5 and 15 ml. dropper tip plastic squeeze 
bottles, 




















Together 
. in one patient: 


1. Inflammation 
2. Infection 
3. Hyperemia 


VASOCIDIN 


a 3 

In one product: — 
1. Prednisolone 

dependable steroid reduction of the 
inflammatory reaction, particularly 

in cases complicated by allergy... 

prednisolone sodium phosphate 


0.25% in a true solution for uniform 
dosage with every application 


2. Sulfacetamide 

antibacterial effectiveness against a 
wide range of susceptible gram- 
positive and gram-negative 
microorganisms. ..sulfacetamide 
sodium 10% in a true solution, 
without crusty or sticky residue 


3. Phenylephrine 
rapid yet gentle vasoconstriction 

and decongestant action to help 
clear the red and restore comfort... 
phenylephrine hydrochloride 0.125% 
in a true solution for immediate 
penetration > 4 ! j 








Prednisolone Sodium Phosphate 0.25%/Phenylephrine HCI 0.125%/Sulfacetamide Solution 10.0% 


! Ophthalmic Solution 


SMP Division 


» Cooper Laboratories (P.R.), Inc. / San German, Puerto Rico 00753 


For uninterrupted control of O.R 
„never more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 

pathologic changes which are 

responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. . 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
itis not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure. ..used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.0376 — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE geepeen 


(echothiophate iodide for ophthalmic solution) 





an SS 









PHOSPHOLINE IODIDE 
(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma— Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 





manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. | 
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The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 


American Optical Announces 
A Professional Seminar For 
Ophthalmologists By Ophthalmologists 
November 1974, Paraiso Marriott, Acapulco, Mexico 


"ANTERIOR SEGMENT OCULAR 


SURGICAL TECHNIQUE” 





Unique 6-day, 5-night Program includes 8 lecture hours and discussions 
concerning “Anterior Segment Ocular Surgical Technique.”’ 
Specially planned programs and activities for wives. 


Seminar Speakers: 


Speaker: Miles A. Galin, M.D. 
Professor of Ophthalmology 
New York Medical College 


Date: November 2 to November 7 
Subject: Glaucoma 


I. Surgical Techniques in Congenital Glaucoma 
A. Transverse Goniotomy 
B. Trabeculotomy 
C. Direct Goniotomy 


ll. Surgical Techniques in Open Angle Glaucoma 
A. Trans-Scleral Fistulizing Surgery 
B. Trabeculectomy 
C. Internal Fistulizing Surgery 


Ill. Surgical Techniques in Angle Closure Glaucoma 


A. Peripheral lridectomy 
B. Malignant Glaucoma 


Attendees at this Seminar will depart from New York 
and Atlanta. 


New York: Depart Saturday (a.m.) November 2nd. 
Return Thursday (p.m.) November 7th. 


Atlanta: Depart Sunday (a.m.) November 3rd. 
Return Friday (p.m.) November 8th. 


Speaker: Louis J. Girard, M.D. 
Professor of Ophthalmology 
Baylor College of Medicine 


Dates: November 7 to November 12 
Subject: Cataract 


I. Surgical Techniques in Congenital Cataract 
A. Aspiration 
B. Emulsification and Aspiration 


ll. Surgical Techniques In Immature Cataract Surgery 
A. Standard Extracapsular Extraction 
B. Extracapsular Extractions Via 
Emulsification and Aspiration 


Ill. Surgical Techniques In Senile Cataract Extraction 
A. Intracapsular Extraction 
B. Extracapsular Extraction 


Attendegs at this Seminar will depart from Chicago 
and Dallas: 


Chicago: Depart Thursday (a.m.) November 7th. 
Return Tuesday (p.m.) November 12th. 


Dallas: Depart Friday (a.m.) November 8th. 
Return Wednesday (p.m.) November 13th. 


Speaker: Norman Jaffee, M.D. 
Associate Clinical Professor of Ophthalmology 
University of Miami 


Dates: November 12 to November 17 
Subject: Cataract Complications 


|. The Vitreous In Cataract Surgery 
A. Prevention And Treatment Of Vitreous Loss 
B. Corneal Edema Due To 
Vitreocorneal Adherence 
C. Cystoid Macular Edema And The 
Vitreoretinal Traction Syndrome 


ll. The Pathophysiology And Surgical Management of 
Anterior Chamber Depth Abnormalities 


B. Ciliochoroidal Detachment 
C. Pupillary Block 


ill. The Current Status Of Intraocular Lenses 
IV. Astigmatism After Cataract Extraction 


Attendees at this Seminar will depart from 
San Francisco. 


San Francisco: Depart Tuesday (a.m.) November 12th. 
Return Sunday (p.m.) November 17th. 


Reservations include: 
* Chartered Eastern Airlines 727 round-trip jet flights. 


* Transportation, baggage handling and gratuities 
between airport and hotel. 


* Double Occupancy, air conditioned rooms facing 
the ocean. 


All gratuities and taxes. 
e Seminar registration. 


Special group events and planned activities for wives 
in and around colorful Acapulco. 


Reservations are on a first-come, 
first-served basis. Call Frank 
Kondratowicz, Seminar Director. 
P.O. Box F, Rahway, New Jersey 
07065. Phone: (201) 388-3717 
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KEELER |! 
FRAGMENT: 


HOLDERS “ 


If you want close shaves, rely on the 
bent tips, burrs, chips and wobble 
inherent in broken razor blades, for 
needless hazards in surgery. Modern 
Ophthalmic Surgery relies on Keeler's 
“Fragment” Blades and Blade Holders. 


Features include: 


* Perfect fit of blades in most fragment holders. 
¢ Absolute stability of blades held. 
e Absolute blade uniformity in size, 
shape and sharpness. 
e 2 sizes, standard and micro. 
¢ Adjustable blade height. 
¢ Quick, positive blade change. 
* Double peel-pack pouched blades 
gamma ray pre-sterilized. 


4 KEELER mmm mg 








DA 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Please send me the following: 


Quantity (Actual size shown) 
SC1 standard holder $28. 
— .  SC2 standard blades — 

(10 pack) $9. SC2 STANDARD 
—— — —SC3 Micro holder $32. 


E 
: 
F1 
. . SCA Micro Blades SCA MICRO - 
i 
wE 








(10 pack) $9. 
Add $1.50 for postage and handling. 
Calit. orders include 5% sales tax, Pa. orders 6%. 


Enclosed is my check for. Bill me 


Zz 
m 
3 
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Address 
City State Zip Phone 





VASOSULF 


ophthalmic solution 


DESCRIPTION: A sterile ophthalmic solution hav- 
ing the following composition: 


Sodium Sulfacetamide ............. 15% 
Phenylephrine Hydrochloride ........ 0.125% 
Methyinarabeli o ined vis are vs 0.02% 
PIODVIDAIAUGI L7 eoo LOW los Dassin darks 0.005% 


in a stabilized aqueous solution containing sodium 
thiosulfate, mono- and dibasic sodium phosphate, 
SMP-68 (polyoxyethylene polyoxypropylene com- 
pound) and hydrochloric acid to adjust pH. 


ACTIONS: Sulfonamides exert a bacteriostatic 
effect against a wide range of gram-positive and 
gram-negative microorganisms, by restricting 
through competition with p-aminobenzoic acid, 
the synthesis of folic acid which bacteria require 
for growth. Combines the antibacterial effect of 
sodium sulfacetamide and the decongestant effect 
of phenylephrine hydrochloride. 


INDICATIONS: For the treatment of conjunctivitis, 
corneal ulcer, and other superficial ocular infec- 
tions due to susceptible microorganisms, and as 
adjunctive in systemic sulfonamide therapy of 
trachoma. 


CONTRAINDICATIONS: Contraindicated in patients 
hypersensitive to sulfonamide preparations. 


WARNING: If signs of sensitivity develop during 
treatment or irritation persists or increases, pa- 
tient should be advised to discontinue use and 
consult prescribing physician. 


PRECAUTIONS: The solution is incompatible with 
silver preparations. Non-susceptible organisms, in- 
cluding fungi, may proliferate with the use of this 
preparation. Sulfonamides are inactivated by the 
p-amir benzoic acid present in purulent exudates. 
This product is sterile when packaged. To avoid 
contamination, keep tightly closed when not in use. 
Store in cool place. Protect from light. 
Sulfonamide solutions darken on prolonged stand- 
ing and exposure to heat and light. The dark solu- 
tion should not be used. 


DOSAGE AND ADMINISTRATION: 1 to 2 drops into 
lower conjunctival sac every 2 to 3 hours during 
the day, less often at night. 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


HOW SUPPLIED: 5 ml. and 15 ml. plastic squeeze 
dropper tip bottles. 


SMP Division 


Cooper Laboratories (P.R.), Inc 
San German. Puerto Rico 00753 883-2/COR-594 


The ophthalmic sulfa solution 
with a built-in plus 


sodium sulfacetamide 


for antibacterial effectiveness against a wide 
range of susceptible gram-positive and 
gram-negative microorganisms frequently 
implicated in conjunctivitis, corneal ulcer, and 
other superficial ocular infections. 


VASO (sodium sulfacetamide 15%, phenylephrine HCI 0.125%) 


ophthalmic solution 








Plus rapid vasoconstriction 


with phenylephrine hydrochloride to help your patient’s 
eyes look—and feel—better while the bacteriostatic 
action of the sulfa helps them get better. 


for superficial eye 
infections due to 
susceptible microorganisms 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
" San German Pue rto Rico 00753 Prescribing information on facing page 


A complete examining center in one compact modular unit. 


DA-LAUR 
OMNIBUS 





UNITS 


with add-on 
extension desk 
and instrument 
case 


The most sophisticated ophthalmic 
control unit available today. Lets you 
conduct the entire examination from 
your chair by remote control. 


Unmatched: accessibiilty- — 

base of unit contains 5 drawers, 
easily accessible even with writing 
slide open. 


Optional desk extension — 

for lensometer, telephone, etc. 
Standard is shown, other sizes and 
shapes available. 


Optional instrument case — 
holds and protects your diagnostic 
instruments. 


Adaptable to any and 

all requirements — 

trial lenses are illuminated and com- 
plete controls can be provided for 
instruments, room lights, chart 
lights and testing devices. 


Available with automatic controls — 
when you pick up your ophthalmo- 
scope for example, it activates auto- 
matically, room lights go out and 
fixation light appears. A DA-LAUR 
original. 











ANIMATED 
PUPPY-ONIT 


maintains fixation 
during examination. 
Illuminated puppy’s 
motion and bark keep 
children attentively 
fixing. Unit has 
standard adult white 
fixation light, changing 


color fixation light, and 


Worth 4-dot test — 
each with its own 
control switch. Shown 
with optional 
projector screen. 


























Write today 
for complete 


product catalog 


and price list. 


DA-LAUR INCORPORATED 


DEPT. A, 5 BRIDGE STREET, WATERTOWN, MASSACHUSETTS 02172 
Designed by ophthalmologists for ophthalmologists® 


New clinical studies 

confirm your 

good reasons 

for prescribing 
soflens* 


CONTACT LENS 
(polymacon) 





See prescribing information which follows. 





Clinical studies 
examine long-term 


patient experience 


with Goflemnms* 


CONTACT LENS 
(polymacon) 


Initial laboratory and clinical SAFETY... of 293 eyes indicated minimal 
studies established the basic Slit-lamp studies reveal ocular complications during 
safety and efficacy of poly- minimal corneal insult the time patients wore their 
HEMA as a new contact lens lenses. No corneal insult was 
material and the value of * Corneal integrity was rarely associated with lens damage, 
SOFLENS® (polymacon) impaired. In the used-lens particles, or surface coating. 
Contact Lenses in practice. study, slit-lamp examination 


eOnly 18 patients had any clini- 
cal complaints. None of these 
patients presented any posi- 
tive findings with the slit-lamp 
microscope. Moderate micro- 
edema and slight staining 
were reported in a few cases. 


Continuing clinical studies 
confirm some very good rea- 
sons for prescribing 
SOFLENS Contact Lenses for 
those patient candidates who 
meet the fitting criteria. Now, 
after three years of general 
availability to professionals, 
these carefully controlled 
studies reinforce the reasons 
why many clinicians across the 
country have adopted the 
SOFLENS Contact Lens as 
their lens of first choice, when 
indicated, for their patients: 





Slit-lamp findings on eyes of patients in study 
— 


Neovaseularization 






e Two retrospective studies 





involving a total of 859 Percent 
SOFLENS Contact Lens Negative 
wearers. 


* A Retrospective Survey of 306 
patients fitted, 271 of whom 
continued to wear their lenses. 


eA Used Lens Evaluation Study 
involving 293 lenses worn by 
151 wearers. 





*Data on file at Bausch & Lomb Incorporated. 


STABILITY... 
Wearing time does not 
affect lens properties 


e Lens power was unaffected by 
the length of lens usage. Other 
properties such as refractive 
index, water content, infrared 
spectra, ultraviolet absorption, 
and modulus of elasticity were 
also unaffected by length of 
time worn. 


e Incidence of lens damage was 
highest during the four-month 
warranty period and appeared 
to be independent of the length 
of time worn thereafter. 


* Of lenses in use 12 months and 
up to 30 months, 57 percent 
met new lens standards. 


e In the retrospective studies 
involving 859 patients wearing 
lenses from less than 1 to 42 
months, approximately 70 
percent of the wearers 
required no lens replacements 
after the initial four-month 
warranty period. It appears 
most lens damage was caused 
by inexperienced lens 
handling. Almost two-thirds of 
the lenses replaced occurred 
while patients were learning 
to handle their lenses. 


BAUSCH & LOMB 
SOFLENS DIVISION 


VISUAL ACUITY... 
Reported good-to- 
excellent, generally 
comparable with 
hard contact lenses 


*Of all eyes initially tested in 
the used-lens study, 78.6 per- 
cent achieved 20/20 visual 
acuity while 96.4 percent 
achieved 20/25 or better. 


e Less than one-half a line dif- 
ference between hard lenses 
and SOFLENS Contact Lenses 
was observed in Snellen acuity 
in the retrospective study. 


TEST CHART.-SNELLEN RATING eVi su al acuities 


were generally 
better than 
those reported 
in pre-market- 
ing clinical 
trials. This may 
be attributed 
to improved fit- 


the addition of 
new lens series. 





TORECH BP» 
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ting methods and 


PATIENT 
ACCEPTANCE... 
Verified anew in patient 
survey of 306 SOFLENS 
Contact Lens wearers 


*Of those still wearing lenses 
(271 wearers), 99.3 percent 
were planning to continue 
wearing their lenses. Of these 
wearers, 40.9 percent said 
comfort was the prime reason 
for continuing lens wear; the 
second reason, given by 27.5 
percent, was good vision. 


eSOFLENS Contact Lenses 
were preferred over hard 
contact lenses and spectacles 
by 87.6 percent of the wearers 
surveyed. 


eOf former hard lens wearers, 
90.4 percent preferred their 
SOFLENS Contact Lenses. 





Clinical studies confirm 


Soflems? 


CONTACT LENS 
(polymacon) 


meet the highest standards - 
those you set in your practice 


Conventional methods of fitting contact lenses do not apply to 
SOFLENS Contact Lenses (polymacon). For a detailed description 
of the fitting technique, refer to the SOFLENS Fitting Guide, copies 
of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, New York 14602. 


DESCRIPTION: The SOFLENS Contact Lens (polymacon) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethyl 
methacrylate) and 38.696 water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package required for 
lens asepticizing, cleaning, and storage consisting of the 
following: 


SOFLENS Carrying Case 
SOFLENS Aseptor-Patient Unit 
SOFLENS Squeeze Bottle 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient Instruction Book Cat. #140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (polymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visible light trans- 
mittance greater than 9796. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with non-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.00 diopters 
or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Corneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Early stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens 
(polymacon) must be stored ONLY in normal saline solution. No 
ophthalmic solutions or medicants, including conventional con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Ahrasions and Infections—lf the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patient examined. 
If any eye abrasion, ulceration, irritation or infection is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (polymacon) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contact Lenses 
(polymacon) should not be provided with them. 


Cat. #140301 
Cat. #140302 
Cat. #140304 


PRECAUTIONS: Storage—SOFLENS Contact Lenses (polymacon) 
must be stored ONLY in normal saline solution. If left exposed to 
air, the lenses will dehydrate, become brittle, and break readily. 
If a lens dehydrates, it should be soaked in normal saline solu- 
tion until it returns to a soft, supple state. 

Cleaning and Asepticizing—SOFLENS Contact Lenses (polymacon) 
must be BOTH cleaned and asepticized daily. One procedure does 
not replace the other. CLEANING is necessary to remove mucus 
and film from the lens surface. ASEPTICIZING with the SOFLENS 
Aseptor-Patient Unit has been shown to prevent the growth of 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes sim- 
plex, on the lens and in the SOFLENS Carrying Case. Fresh normal 
saline must be prepared daily for cleaning and storing the lenses. 
The carrying case must be emptied and refilled with fresh normal 
saline solution just before asepticizing the lenses. If a SOFLENS 
Aseptor-Patient Unit is not available for asepticizing the lenses, 
the lenses must be boiled in their carrying case in a pan of 
water for 15 minutes. 

Hygiene—Hands must be washed, rinsed thoroughly, and dried 
with a lint-free towel before handling the lenses. Cosmetics, 
lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while 
the lenses are being worn, the eyes must be kept closed until the 
hair spray has settled. 

Fluorescein—Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution 
and wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact 
lens solution containing preservatives. Eye irritation may occur 
within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. Very rarely a lens may ad- 
here to an eye as a result of the patient sleeping with the lens 
on or wearing a hypotonic lens. If a lens adheres for any reason, 
apply normal saline and wait until the lens moves freely before 
removing it. Clinical studies indicate visual blurring is experi- 
enced by less than 596 of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a time. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un- 
usual eye secretions, and photophobia are not normal; if these 
symptoms occur, the patient should be examined to determine 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
patient to overwear the lenses initially. Therefore, the impor- 
tance of adhering to the following initial daily wearing schedule 
should be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 l 3 l 3 
2 3 l 3 1 3 
3 4 l 4 l 4 
4 4 l 4 l 4 
5 6 l 6 1 4 
6 6 l 6 l 4 
7 8 1 8 
8 8 l 8 
9 8 il 8 
10 10 l balance of the waking hours* 
11 i2 ] balance of the waking hours* 
12 14 l balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 


Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health 
and compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
taining sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for 
minus) and the manufacturing lot number of the lens. To assure 
proper lens care and handling, each SOFLENS patient must be 
supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB 
SOFLENS DIVISION 


NEW... 


The only complete 
Macro-Stere ! 





AREA OF VIEW: 
100 x 107 mm 
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The Realist sy 


PORTABLE CAMERA: No settings or adjustments 
necessary. 


ACCESSORY LENSES: Bring you close in to one 
eye or back to capture both. (see actual photo- 
graphic examples above.) 


STEREO VIEWERS: Small carry-along viewer or 
a table-top projector that provides stereo image on 
13 x 19 inch screen for group viewing and con- 
sultation. 


ge REALIST INC. 
& N93 W16288 Megal Drive 
Menomonee Falls, Wisconsin 53051 


Phone 414/251-8100 
TWX 910-260-3626 


REALIST 
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AREA OF VIEW: 
21.5 x 23 mm 





— 


PRECISION SLIDE MOUNTS: Easy, do-it-your- 
self system for mounting your stereo pairs. 


AND MORE: With our precision mounts, you can 
also adapt fundus and Dona/dson stereo pairs to 
our viewers. The total system — including camera, 
projector, and all accessories — is under $1,500. 


See it yourself. 

Booth 284-285 

American Academy of Ophthalmology 
and Otolaryngology 

Dallas — October 6 - 10 


In the September PRISM: 
Some first-hand reports 


puncture some 
popular beliefs 


BR 


Joel Posner, M.D. e THE OTHER FACE 


Robert M. Hendrickson e 
Elliott H. McCleary 


Harrison Smith, M.D. e 


Terrence S. Carden, Jr., M.D. e 


VILD 





OF SWEDISH MEDICINE 


How do Swedish physicians view their highly 
acclaimed health care system? Why do most of 
them share a deep unhappiness with the way 
medicine is practiced? How and why has the 
government virtually eliminated private practice? 
This report by a young American physician 

who worked in Sweden belies many of the things 
you've read. 


BEHIND THOSE CLICHES 
ABOUT “GHETTO” PRACTICE 


Is the health care situation in inner cities as 
desperate as popularly believed? What do the 
people who really know inner-city medicine think 
and feel about it? This curbside report from 
Chicago and Baltimore helps dispel some 
stereotyped beliefs. 


RECIPE FOR 
A WITCH'S BREW 


Is friendship a successful formula for a medical 
partnership? Are the dangers greater than the 
possible satisfactions? What are the pitfalls? 
The author's unhappy experience could spare 
you a jolting surprise. 


TOWARD A COMMON GROUND 


What headway has been made in bringing young 
physicians and their older colleagues in the AMA 
together? What changes by both groups are 
necessary to develop more cooperation? The 
author, editor of The New Physician, chronicles 
housestaff developments in recent years. 


NEM N N 
FOR QUALITY CARE 


Why does the author believe the fee-for-service 
system must be overhauled if physicians want 

to stem costs and retain public confidence? Why 
won't the PSRO law improve quality control? 
Read his thought-provoking assessments and 
proposals. 
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Think of it as 
an eyelid in a tube 


Lacri-Lube® sterile, ophthalmic ointment. 
The first ointment designed solely to 
protect and lubricate the eye. 








When you want to lubricate and protect an exposed, desensitized or 
dehydrated eye (and that’s all you want to do) specify Lacri-Lube. 
Lacri-Lube contains no medication. The risk of drug sensitivity is 
virtually eliminated. Lacri-Lube is pressure filtered therefore you 
don’t have to worry about foreign particle irritation. And Lacri-Lube 
is guaranteed sterile and will re-sterilize itself even if contaminated 
inadvertently. 


Lacri-Lube offers effective adjunctive therapy for a variety of ophthalmic 
conditions: 


Exposure keratitis Lacri-Lube protects and lubricates the exposed cornea 
in a variety of conditions characterized by the risk of exposure keratitis: Bell’s 
Palsy; ectropion; exophthalmia; traumatic lid damage. 


Decreased corneal sensitivity Lacri-Lube protects and lubricates the cor- 
nea desensitized by conditions such as trigeminal nerve palsy or herpes 
simplex keratitis. 


Surgical indications Lacri-Lube provides effective lubrication and protection 
of the uninvolved eye during ophthalmic surgery. In non-ophthalmic surgeries 
Lacri-Lube protects and lubricates the eyes which may remain open due to the 
effects of general anesthesia. 


Keratitis sicca Chronic dry eye can benefit from the 24-hour lubrication 
provided by the use of Lacri-Lube at night and Liquifilm® Tears during the day. 


Recurrent corneal erosions Nighttime use of Lacri-Lube reduces the possibility 
of lid adherence which may result in recurrence of the erosion. 


AlleRGAN 


C D Irvine, California 







When a patient's eye can’t 
protect or lubricate itself... 
LACRI-LUBE CAN. 


Lacri-Lube contains: White petrolatum, mineral oil, 
nonionic lanolin derivatives, chlorobutanol (chloral derivative 
as preservative) 0.5%. Supplied in 3.5 gm tubes. 


contact 





Quality Optics joins hands 
with MiltonRoy Company 


That one handshake opens new dimensions for 
service and commitment to you in the ophthalmic 
field. 


It adds new perspective . . . greater depth to our 
research and precision manufacturing facilities 
(which are now international in scope). 


Our Pledge: To continue the dedicated, personal 
service you've come to expect of Quality Optics 
in the past... to look to the future with re-newed 
confidence in our ability to find better ways to 
stay the best! 


Two Dedicated Pioneers — Now Partners in 
Contact Lens Progress! 


| MILTON ROY CONMIPANY 
| Quality Optics Division 





P.O.BOX 4034/ATLANTA,GA.30302/404-873-1881 


PE ophthalmics 
help take 


the pressure off... 





Simplifies identity — Simplifies RX — 
Simplifies instructions — Simplifies usage 
15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 


Vo % (free base) epinephrine with each 
strength of pilocarpine. 


PE9 OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 






The house 
you built is 


getting bigger 








and better. 


i 
= ll 
— —— a Ep P wer = 
e à 


à 7 Pub, du 
Wii. cen A 





We're at it again. For the second time in six short years, 
Flow Pharmaceuticals is moving to a bigger plant. 
You've given us no choice. 


Flow was built on your need for better products to help make 

both hard and soft contact lenses more wearable. The demand is 
increasing faster than ever for the innovative agents and devices 

that Flow has introduced. And, of course, the need never ceases, in this 
exciting field, for ever better products which Flow will continue 

to provide in the future. 

The complex gives us twice the space for manufacturing and 

sterile filling capacities, to install the latest quality control equipment, 
and to keep those new ideas coming. 
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duo-FLOW. 
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Think of this latest Flow expansion as just one more step 
in your direction. 


FLOW PHARMACEUTICALS, Inc. 


New headquarters: 
3780 Fabian Way, Palo Alto, CA 94303, (415) 329-0970 





Up close, other ophthalmic needles 
are pointedly abrupt. 


Needle X, magnified 24x. 


Needle D & G, magnified 24x. 





But our eis" ast needles are 
specially tapered for easier penetration. 


Davis & Geck intro- only .150 mm. The others? 
duces lancet-point needles. At least .203 mm. 
Needles with extraordinary Davis & Geck needles 
sharpness. They're more are uniquely designed to 
gradually tapered than reduce the risk of cutting 
others. So penetration is down or out. What's more, 
easier. Passage through the lancet point blends 
tissue is smoother. And smoothly into the shaft. 
trauma is minimized. Lancet-point needles. 


Theyre notonlysharp, These are the superfine 
but fine—the finest diameter ^ needles ophthalmic surgeons 
ophthalmic needles on the are requesting. That's the 
market. Their diameter is point of them. 





_ DAVIS+GECK - 


merncan Cyanamid Company 
Pearl River, N.Y. 10965 
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Alza introduces a significant medical breakthrough 


PRECISION DRUG THERAPY WITH 





MINIMAL BODY INTERFERENCE 


Because of inefficiencies in traditional drug de- 
livery forms and schedules, excessive amounts of 
medication are frequently a necessity. Healthy tis- 
sues are flooded with drug — often with unwanted 
side effects resulting. 

Meanwhile, many drugs of Known efficacy 
remain unused because current delivery modes 
either cause side effects or fail to maintain thera- 
peutic levels for the necessary amount of time. 

ALZA intends to change this significantly — not 
by creating new drugs but by optimizing therapy 
through precision drug delivery. 


The ALZA Therapeutic System — 
a Programmed Drug Dosage Form 


Precision drug therapy with minimal body inter- 
ference is now a reality — embodied in ALZA’s 
Therapeutic Systems. 

The goals of an ALZA Therapeutic System areto: 
— administer the drug as close to the desired site 
of therapy as possible 
— use the minimum amount of drug (much less 
than by conventional administration) 

— reduce the incidence and severity of side effects 
— achieve drug delivery at a precise rate, around- 
the-clock, for an extended period of time 

— reduce the frequency of drug administration, 
and thus offer the opportunity for enhanced 
patient compliance. 


“Zero Order” Drug Delivery 


An ALZA Thera- 
peutic System is a 
programmed drug 
dosage form. It is 
a precision instru- 
ment capable of 
administering a 
drug, unattended, at a prescribed rate over a pre- 
scribed, extended period of time. 

In the first ALZA Therapeutic System, through 
the use of rate-controlling membranes, the pro- 


DRUG 
CONCEN- 
TRATION 
~ INADEQUATE 





^ ZERO ORDER A FIRST ORDER 


©1974 ALZA CORPORATION 


grammed drug delivery approaches zero order 
(i.e., a constant level...near the therapeutic ideal).. 


Therapeutic Systems on the Horizon 


Therapeutic Systems in varying stages of devel- 
opment include a system that releases a drug 
within the uterus at a controlled rate; a portable 
parenteral delivery system which would make pre- 
cise intravenous medication available for the first 
time to the ambulatory patient; and a transdermal 
delivery system for transporting drug through the 
skin into the systemic circulation at a controlled 
rate without involvement of the gastrointestinal 
tract. 

Still further in the future are drug delivery sys- 
tems that detect and respond to changes in the 
body's own biochemistry. The body's natural dis- 
ease indicators would trigger the release of drugs 
from reservoirs placed in the body cavities. 


ALZA's Multidisciplinary Approach 


To develop the Therapeutic Systems concept, 
ALZA has invested six years and millions of 
dollars, and has gathered one of the most diverse 
staffs of scientific and technical specialists ever 
assembled in the pharmaceutical industry. They 
include engineers, biologists and physical scien- 
tists as well as pharmacists and physicians. 


A First in Medicine — 
an Ocular Therapeutic System 


Already, more than 100 
patents have been granted 
or applied for. Meanwhile, 
ALZA looks forward to serv- 
ing ophthalmology in the 
immediate future with the 
Ocular Therapeutic System 
— the first in a series of projected ALZA Thera- 
peutic Systems for all medicine. 


alza pharmaceuticals 


DIVISION OF ALZA CORPORATION 
950 PAGE MILL ROAD 
PALO ALTO, CALIFORNIA 94304 





Announcement of the 


FIFTEENTH ANNUAL 
INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 

THE OPHTHALMOLOGIST 


February 20, 21 & 22, 1975 


Sponsored by 


THE RUDOLPH ELLENDER 
MEDICAL FOUNDATION, INC. 
(A Non-Profit—Tax-Exempt Organization) 
A.M.A.—approved as continuing 
medical education program 
(Twenty Hours Credit in Category 1) 


PLACE: 


Fairmont Hotel, New Orleans, Louisiana 


TUITION: 


$150.00 ($50.00 Residents and M.D.'s Assistants) 


FACULTY: 


JAMES V. AQUAVELLA, M.D., 

Rochester, New York 
VICTOR CHIQUIAR ARIAS, O.D., Mexico, D.F. 
JOS. A. BALDONE, M.D., New Orleans, Louisiana 
G. PETER HALBERG, M.D., New York, New York 
JACK HARTSTEIN, M.D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
EDWARD L. SHAW, M.D., Gainesville, Florida 
TOM SPRING, M.D., Melbourne, Australia 


TOPICS: 


Conventional Hard Contact Lenses, Hydrophilic 
Soft Gel Lenses, Silicone Lenses and Oxygen 
Permeable Hard Contact Lenses. 


WORKSHOPS: 


For Residents and Assistants 
(Basic Instructions) 


LADIES DAY: 


Activities Planned 


For further information contact: 


Jos. A. Baldone, M.D. 
Roof, Delta Towers 
Canal at Claiborne 
New Orleans, Louisiana 70112 
Ph: 504-524-9729 


THE EYE FOUNDATION OF AMERICA 


AND 

THE DEPARTMENT OF OPHTHALMOLOGY 
L.S.U. MEDICAL SCHOOL 

PRESENT A 
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DISEASES AND SURGERY 
OF THE CORNEA 


JANUARY 17-18, 1975 


So firesi: 
!""""5583 sensu 8 8 


DEPARTMENT at OPTHALMOLOGY 
L.S.U. MEDICAL CENTER 

1542 TULANE AVENUE 

NEW ORLEANS, LA. 70112 









Three Day Intensive Course in 


OPHTHALMIC PLASTIC SURGERY 
December 2, 3, 4, 1974 8:30 A.M. to 5 P.M. 


Conducted by Martin Bodian, M.D. F.A.C.S. with 
Staff and Guest Speakers. 










illustrated lectures, motion pictures, presenta- 
tion of patients. Two full mornings in the operat- 
ing room. Open discussions. A set of notes and 
luncheons will be provided. Cosmetic 
Blepharoplasty will be emphasized. 


Registration limited. Tuition $150.00 






Mr. Vernon Dressler, Administrator 
Brooklyn Eye and Ear Hospital 
Brooklyn, New York 11238 

(212) UL 2-5200 
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MARCO Il 


SLIT LAMP MICROSCOPE 


erfection 
for the 
perfecttonist 


NOW! 


The Marco II Slit Lamp, backed 
by your local distributing service, 
brings you the craftsmanship and 
durability you have come to 
expect with IMMEDIATE 
AVAILABILITY. 






































AUTHORIZED 
DISTRIBUTORS 


A E O OPTICAL 
935 East Main Street 
Norris Town, Pennsylvania 19401 


BENSON OPTICAL COMPANY 
1812 Park Avenue Box 679 
Minneapolis, Minnesota 55440 


CUSTOM 
4196 Washington Street 
Boston, Mass. 02131 


DA-LAUR INC. 
5 Bridge St. 
Watertown, Mass. 02172 


DIXIE OPHTHALMIC 
INSTRUMENTS, INC. 
1732 Canal Street Suite 105 
New Orleans, La. 70112 


DUFFENS OPTICAL 
400 Quincy Box 361 
Topeka, Kansas 66601 


FRANKLIN OPTICAL 
26200 Industrial Blvd. 
Hayward, California 94545 


HINES OPHTHALMIC 
LABORATORIES, INC. 
P. O. Box 252 
Knoxville, Tennessee 37901 


THE HOUSE OF VISION 
INSTRUMENT COMPANY 
137 North Wabash Avenue 

Chicago, Illinois 60602 


INSTRUMENT SPECIALTIES l; 
COMPANY, INC. 
153 East 26th Street 
New York, N.Y. 10010 


MEDICAL & SCIENTIFIC 
INSTRUMENTS INC. 
7510 Grandy St. Suite 2 
Norfolk, Va. 23505 


ONON DAGA OPTICAL INC. 
2950 Erie Bivd. East. 
Syracuse, New York 13226 


OPTICAL ASSOCIATES, INC. 
211 North Meramec 
Clayton, Missouri 63105 


OPTICAL SERVICE 
LABORATORIES 
125 West Eulalia St. 
Glendale, California 91209 


PARSONS OPTICAL SERVICE 
441 Sutter Street 
San Francisco, California 94108 


REGAL OPTICAL 









































The Marco II Slit Lamp has the 
finest optics with the widest 
field of vision, the brightest 
illumination, and a great depth 

of focus. Time saving | | South Burlington, Vermont 05401 
modifications have been made m o p qose 


OPHTHALMIC INSTRUMENTS 
to allow a greater control. 9501 West Devon 


Rosemont, Illinois 60018 


UNIVERSAL 
OPHTHALMIC INSTRUMENTS 
6800 South Main 
Frontenac Plaza Suite 112B 
Houston, Texas 77025 


VALLEY OPTICAL 
SERVICE, INC. 
4433 North Seventh Street 
Phoenix, Arizona 85014 


WEST COAST OPTICAL 
INSTRUMENTS INC. 
4523 30th Street West 
Bradenton, Fla. 33507 


WESTERN OPTICAL 
1200 Mercer Street 
Seattle, Washington 98109 


THE WHITE HAINES 
OPTICAL CO. 
82 North High 
Columbus, Ohio 43216 


The Marco II Slit Lamp is readily 
adaptable to any existing 
tonometer and its specially 
designed space age bearings 
give a lifetime of trouble-free 
performance. 
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Please send me fully illustrated brochure 


and technical data of the Marco Il Slit 
Lamp that you have available and in 


EO: 
2 LH | 
1417 San Marco Bivd. MA | & 
EQUIPMENT, INC. / Jacksonville, Florida 32207, 904/396-4210 $ E 5 > A 
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in glaucoma* therapy 


Because her career can? 
blurred vision from her 


DIAMOXt 


Acetazolamide «sms. 
during working hours 


When drop-induced blurred vision —or spasm of accommoda 
create problems for the glaucoma patient whose work or acth 
acuity, scheduling the therapeutic regimen between DIAMOX e 


Importantly, DIAMOX: 


e Does not interfere with the activity of the miotics or other topic 
e May provide a complementary effect with miotics by reducing 
of aqueous humor 


e Quarter-scored tablets provide flexible dosage and easier titre 


DIAMOX . 


Acetazolamide zz: 
the most convenient re: 


In SEQUELS form, the effects of DIAMOX are prolonged up to 1 
lowing theconvenienceof b.i.d. dosage. In addition, theslow relea 
of acetazolamide helps even out peaks of pressure. 





*Indicated in chronic simple (open-angle) glaucoma and secondary glaucoma 


Indications: Tablets and Parenteral only: For adjunctive treatment of: edema due to co 
induced edema; centrencephalic epilepsies (petit mal, unlocalized seizures). All for 
angle) glaucoma, secondary glaucoma, and preoperatively in acute angle closure gla 
gery is desired in order to lower intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are depressed, i 


disease or dysfunction, suprarenal gland failure and hyperchloremic acidosis. Lonc 
congestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated in mice at moi 
alent therapeutic doses have not been evidenced in humans, do not use DIAMOX in p 
the first trimester, unless expected benefits outweigh these potential adverse effects. 
Precautions: Increasing the dose may increase drowsiness and paresthesia and dec 
actions common to all sulfonamide derivatives may occur: fever, rash, crystalluria, re 
depression, thrombocytopenic purpura, hemolytic anemia, leukopenia, pancytope 
detection is advised and if such occur, discontinue drug and institute appropriate ther: 

3 Adverse Reactions: Short-term therapy; (minimal) paresthesias, particularly a "tingi 
ties; some loss of appetite, polyuria, drowsiness, confusion. Long-term therapy: An ac 
usually corrected by bicarbonate. Transient myopia. Other: (occasional) urticaria, meli 
hepatic insufficiency, flaccid paralysis, convulsions. 


.LEDERLE LABORATORIES, A Division of American Cyanamid Company, 
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As leaders in the field of contact 
ens research, we know that many 
atients are still not able to wear 


ontacts comfortably, with good vision. 


For many of them, we now offer 
omething new. A lathe-cut, 
ydrophilic lens. The HydroCurve® 
hefilcon A) Contact Lens PHP? 

To do so required years of 
esearch. 

.We experimented with different 
naterials to ascertain the purity and 
tability of different polymeric 
tructures. We conducted exhaustive 

icrobiological and chemical tests. 
e studied the effects of lenses on 


inimals under various test conditions. 


inally, we recorded well over 1,000 
linical in-use case histories. 
The culmination of this research 


OPF ONT K 
hydrophilic lens which conforms to 
the corneal curvature, allowing the 
comfortable correction of ametropia 
Fit from a small trial set, the lens is 
available in a variety of base curves 
and diameters, as well as a full range 
of powers. This offers the patient goc 
visual acuity and allows the 
practitioner maximum flexibility in 
fitting and prescribing. 

The HydroCurve® (hefilcon A) 
Contact Lens PHP* is now available 
nationally through Soft Lenses, Inc. 
or selected local contact lens labs, 
which also offer complete informati 
and service in the use and care of 
HydroCurve products and supplies. 

For more information about 
HydroCurve from Soft Lenses, Inc., 
call us toll-free at (800) 854-2790. In 


s a soft and pliable, lathe-cut, <> California, call (800) 542-6000. 


SOFT LENSES, INC. 
FROM THE RESEARCH COMPANY: 
CONTINUOUS CURVE CONTACT LENSES, INC 


8006 Engineer Road, San Diego, California 92111 





a Sl 


E 


-^ ji 
=< 


% 


POPE. 


mma 
Lj 


4 


TL is WT 
t... ac y 


Um 


DI 


€ 


Um ie ta OS an le » X 


Ue 


er SRS 


ERL 


A | 
. 


Tere 


sh ha «Aa gas TCU DE ET a 





HYDROCURVE ^ (hefilcon A) CONTACT LENS 


fabricated from PHP* polymer (poly (2-hydroxyethyl 
methacrylate) 46% water 54%) 
DESCRIPTION —The HydroCurve® (hefilcon A) Contact Lens 
PHP* is a hemispherical shell of approximately 14 mm. chord 
diameter and 0.1 to 1.0 mm. thickness. It consists of 46% poly 
(2-hydroxyethyl methacrylate) and 54% water by weight when 
immersed in normal saline. 
ACTIONS-—In its hydrated state a HydroCurve® (hefilcon A) 
Contact Lens PHP* becomes soft and pliable. When placed on the 
human cornea the hydrated lens acts as a refracting medium to 
compensate spherical ametropias. The material has a refractive 
index of 1.43. 
INDICATIONS—HydroCurve® (hefilcon A) Contact Lenses 
PHP* are indicated for the correction of visual acuity in persons 
with nondiseased eyes who have spherical ametropias; refractive 
astigmatism of 1.50 diopters or less and/or corneal astigmatism of 
2.00 diopters or less. 
CONTRAINDICATIONS-H ydroCurve* (hefilcon A) Contact 
Lenses PHP* are contraindicated by the presence of any of the 
following conditions: 
1. Acute and subacute inflammations of the anterior segment of 
the eye. 
. Any eye disease which affects the cornea or conjunctiva. 
Insufficiency of lacrimal secretion. 
. Corneal hypoesthesia. 
. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 
WARNINGS 
Medicants and Eye Drops: The HydroCurve* (hefilcon A) 
Contact Lenses PHP* must be stored ONLY in BOILnSOAK* 
Solution. No ophthalmic solutions or medicants, including 
conventional contact lens solutions, can be used by HydroCurve® 
(hefilcon A) Contact Lens PHP* wearers prior to or while the lens 
is in place on the eye. Also, no solutions, including conventional 
contact lens solutions, other than BOILnSOAK® and the 
recommended cleaners BOILnSOAK® or Pliagel® or Soft/Mate® 
may be used on the HydroCurve® (hefilcon A) Contact Lens PHP* 
when the lens is off the eye. 
Abrasions and Infections: If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body. The lens 
should be removed immediately and the patient examined. If any 
eye abrasion, ulceration, irritation or infection is present, a 


Or fe Co bo 
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Lens Sanitation: Patients must adhere to recommended daily 
sanitary care of the HydroCurve® (hefilcon A) Contact Lenses 
PHP* Failure to follow this procedure may result in development 
of serious ocular infections. 

Wearing Restrictions: The HydroCurve® (hefilcon A) Contact 
Lens PHP* should be removed before sleeping or swimming or in 
the presence of noxious and irritating vapors. 

Visual Blurring: When visual blurring occurs the lens must be 
removed until the condition subsides. 

PRECAUTIONS 

Storage: HydroCurve® (hefilcon A) Contact Lenses PHP* must 
be stored ONLY in BOILnSOAK® Solution. If left exposed to air, 
the lenses will dehydrate. If a lens dehydrates, it should be soaked 
in BOILnSOAK® Solution until it returns to a soft, supple state. 
Cleaning and Disinfecting: HydroCurve* (hefilcon A) Contact 
Lenses PHP* must be BOTH cleaned and disinfected daily. One 
procedure does not replace the other. CLEANING is necessary to 
remove mucus and film from the lens surface. This can be 
accomplished by using either BOILnSOAK® or Pliagel® or Soft/ 
Mate® on a daily basis. Excessive deposits may damage the lens; 
therefore, if this occurs, review care of lens with patient. 

DISINFECTING with the Hydrotherm® Patient Unit and 
BOILnSOAK® Solution has been shown to prevent the growth of 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes 
simplex, on the lens and in the HydroCurve* Carrying Case with 
the porta-FLOW* Transfer Unit (basket). 

HydroCurve® (hefilcon A) Contact Lenses PHP* must be 
cleaned daily with fresh BOILnSOAK«* or Pliagel? or Soft/Mate? 
Fresh BOILnSOAK* Solution must be used daily for storing the 
lenses. The HydroCurve® Carrying Case must be emptied and 
refilled with fresh BOILnSOAK® Solution just before disinfecting 
the lenses. 

If a Hydrotherm® Patient Unit is not available for disinfecting 
the lenses, the lenses must be boiled in their carrying case 





Hygiene: Patients must be BEIER to wash and rinse hands 


Cosmetics, lotions, soaps and creams must not come in contact 
with the lenses since eye irritation may result. If hair spray is used 
while the lenses are being worn, the eyes must be kept closed until 
the hair spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution and 
wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 

ADVERSE REACTIONS-—Serious corneal damage may result 
from wearing a lens which has been soaked in a conventional 
contact lens solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the patient 
sleeping with the lens on or wearing a hypotonic lens. If a lens 
adheres for any reason, patients may be instructed to apply a few 
drops of BOILnSOAK® Solution and wait until the lens moves 
freely before removing it. 

Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long a time. 
Removal of the lenses and a rest period of at least one hour 
generally relieves these symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are 
not normal; if these symptoms occur, the patient should be 
examined to determine their cause. 

DOSAGE AND ADMINISTRATION—Conventional methods of 
fitting contact lenses do not apply to HydroCurve® (hefilcon A) 
Contact Lenses PHP* For a detailed description of the fitting 
technique, refer to the HydroCurve® Fitting Guide, additional 
copies of which are available from: Soft Lenses, Inc., 8006 Engineer 
Road, San Diego, California 92111. 

There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following 
initial daily wearing schedule should be stressed to the patient: 


Maximum Wearing Time 
Day 
8 


Maximum Wearing Time 


(Continuous Hours) (Continuous Hours) 


all waking hours* 
*Lenses should never be worn 24 hours a day. 


Care must be taken on the initial visit to assure that the patient is 
supplied with a HydroCurve® Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As 
with any contact lens, regular recall visits are necessary to assure 
patient health and compliance with instructions. 

In Use Durability: With normal use and patient care, 
HydroCurve® (hefilcon A) Contact Lenses PHP* have been shown 
to be durable for a minimum of one year. 

HOW SUPPLIED- Each lens is supplied sterile in a glass vial 
containing sterile normal saline solution. The glass vial is marked 
with the base curve, dioptric power, diameter, thickness and the 
manufacturing lot number of the lens. 

To assure proper lens care and handling, each HydroCurve* 
patient must be supplied with a complete HydroCurve* Patient 
Care Kit. 

The HydroCurve* Patient Care Kit is a package required for 
lens cleaning, disinfecting and storing consisting of the following: 


porta-FLOW® Transfer Unit (basket) Cat. #1001 
HydroCurve® Carrying Case Cat. #1002 
Hydrotherm® Patient Unit Cat. #1003 
BOILnSOAK® Solution Cat. #1004 
Pliagel® Sterile Cleaner (optional) or Cat. #1005 
Soft/Mate® Sterile Cleaner (optional) Cat. +1006 
Patient Instructions Cat. #1007 


Soft Lenses, Inc. 
8006 Engineer Road 
San Diego, California 92111 


HydroCurve® Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,657) 
Trade Mark of Automated Optics, Inc. 


thoroughly, and dry with a lint-free towel before handling the lenses. 
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OUR CONCEPT IS CLEAR 


INDICATIONS: exposure keratopathy, corne- 
al exposure, lid scarring with exposure 
keratopathy, ptosis surgery, dry eye (keratitis 
sicca). Useful in those conditions where 
corneal exposure occurs and a moist chamber 
is desirable. Vision is not hindered or 
occluded. 


INDICATIONS: Traumatic reconstruction of 
lacerated canaliculus and those cases involving 
dacrocystorhynostomy with obstruction of 
the common canaliculus and in children with 
lacrimal obstruction. 


CONSTRUCTION: Two specially arched 
stainless steel probes bonded to an inter- 


PLIABLE mediary length of silicone tubing. 
CONTOUR FITTED 
HYPOALLERGENIC AV AILABILITY: Each intubation set is indi- 


AVAILABILITY: In boxes of 12 units each 


individually packaged & sterile. | LEONE ere 
— 


Expo Bandage @ $3.60/dozen 


. vidually packaged and sterile. Adult and 
- Pediatric sizes. 


ORDER BLANK 


Canaliculus Intubation Set (Adult or Pediatric) @ $6.25 ea. 





TOTAL 





‘make all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 
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All right doctor, fell us. 
What epinephrine 
can deliver stability, 
low cost, 





convenience, 
four strengths, 





EPIFRIN® 
(l-epinephrine) ophthalmic solution 


Contains: 
levo-epinephrine (as the HCl) 

0.25% *, 0.5%, 1%, 2% 
with: benzalkonium chloride, sodium metabisulfite, 
disodium edetate, and purified water. *The 0.25% 
formulation also contains sodium chloride. 

Actions: The capacity of Epifrin® (l-epinephrine) 
to decrease the aqueous inflow in open-angle 
glaucoma has been well documented. Studies have 
also shown that prolonged topical epinephrine 
therapy offers significant improvement in the 
coefficient of aqueous outflow. 

EPIFRIN is effective alone in reducing intraocular 
pressure, and is particularly useful in combination 
with miotics for the difficult-to-control patients. 
The addition of EPIFRIN to the patient’s regimen 
often provides better control of intraocular pressure 
than miotics alone. 


and two sizes? _ 





~ y wo 


Indications: Chronic simple glaucoma. 
Contraindications: Should not be used in patients 
who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute 
attack. 

Warnings: Undesirable side reactions may include: 
eye pain or ache, browache, headache, conjunctival 
hyperemia and allergic lid reactions. Adrenachrome 
deposits in the conjunctiva and cornea after 
prolonged epinephrine therapy have been reported. 
Epinephrine has been reported to produce macular 
edema in some aphakic patients and should be used 
with caution in these patients. 

Precautions: Epinephrine in any form is relatively 
uncomfortable upon instillation. However, discom- 
fort lessens as the concentration of epinephrine 
decreases. 

Should be used with caution in patients with a 
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Only Epifrin® has it all! — 


The five leading epinephrines account for 
better than 98% of the total epinephrine 
used in the U.S.A. Of these five, only 
Epifrin® delivers all of these advantages to 
you and your patient. 


Cost. Epifrin is the least expensive by far... 
as much as 43% less... 15¢ less per cc.(1) 
That adds up to a lot of money if you’re an 
elderly patient on a fixed income using it 
every day for the rest of your life. 


Convenience: Of these five epinephrine 
preparations, only Epifrin comes in the 
convenient, unbreakable plastic dropper 
bottle. Your older glaucoma patients, who 
may have a vision problem to begin with, 
don’t have to worry about spilling or break- 
age... and, it's easier to instill the drops 
with the Epifrin bottle. 


Strength: Only Epifrin provides four effica- 
cious concentrations . . . V4 96, V5 06, 196, 
2% ...to meet the various and changing 
patient requirements. Higher strengths for 
maximum IOP effect or lower strengths for 
minimum side effects . . . Epifrin offers the 
most complete range. 


Size: Epifrin alone comes in two sizes: a 5 cc 
starter size to titrate the patient; a 15 cc 
for economical, long-term therapy. V4 96 
concentration is packaged in 15 cc size only. 


Stability: Epifrin can be supplied in a 15 cc 
plastic bottle because it's so stable. We know 
it's significantly more stable than epinephrine 
borates (2) ... and you know how impor- 
tant stability is in avoiding unnecessary 
complications. 





narrow angle since dilation of the pupil may trigger 
an acute attack of glaucoma. 


Dosage and Administration: The usual dosage is 1 
drop in the affected eye(s) once or twice daily. 
However, the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier 
with Epifrin available in four strengths. 

Note: Protect from excessive light and heat. If the 
solution discolors or a precipitate forms it should 
be discarded. Not for injection. 

How Supplied: 0.2596 strength available in 15 cc. 
plastic dropper bottles. 

0.5%, 1.0% and 2.0% in 5 cc. and 15 cc. plastic 
dropper bottles. On prescription only. 


References: (1) 1972 Drug Topics Red Book — 
prices established by manufacturers . . . does not 
include professional dispensing fees. (2) Allergan 
Report Series No. 50. 
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a pertinent message from Benson’s B. 


Whats new in photochromic lenses? PN 
neroere 


New Photobrown*" lenses join Photogray* and Photosun.* 
The new brown lenses range between 85% and 45% light 
transmission, and for many patients can be a cosmetic 
improvement. 


AVAILABLE NOW — RX or plano 


*trademarks of Corning Glass Works 


BENSON OPTICAL CO., INC. 


35 Executive offices / Minneapois, Minn. 55440 » Specialists in prescription optics for more than 60 years 
a= QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 





MISSOURI OPHTHALMOLOGICAL SOCIETY 
FALL MEETING 
LODGE OF THE FOUR SEASONS 
LAKE OF THE OZARKS 
FRIDAY, SATURDAY, & SUNDAY OCTOBER 18, 19, & 20, 1974 


SPEAKERS 


ALSTON CALLAHAN, M.D. Birmingham, Alabama Plastic Surgery of the Eye 


CHARLES D. KELMAN, M.D. New York, New York The Physiological Approach 
to Cataract Surgery 


J. GRAHAM DOBBIE, M.D. Chicago, Illinois Fibrinolytic Agents in Central 
Retinal Vein Occlusion 


JEROME W. BETTMAN, M.D. Palo Alto, California Malpractice in Ophthalmology 
GEORGE E. THOMA, M.D. St. Louis, Missouri Changing Patterns in Health Care Delivery 


FOR FURTHER INFORMATION, PLEASE WRITE: 


Anwar Shah, M.D. 
Program Chairman 

1035 Bellevue Avenue 
St. Louis, Missouri 63117 








Topical miotics 
to remove 
aqueous humor. 














e potent oral carbonic anhydrase inhibitor 


e onset of action usually within an hour; maximal effect is 
observed in two to four hours 


e lowered intraocular pressure is often maintained for six to 
twelve hours 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels of 
sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 

Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 

Precautions: Potassium excretion is increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis is present, or during concomitant 
use of steroids or ACTH. Interference with adequate oral electrolyte intake 


an added plus in the treatment of chronic simple (open-angle) glaucoma DARANIDE 





DARANIDE 

to help 
suppress the 
secretion of 
aqueous humor. 








add DARANIDE cuoc uso 
for increased control 

of chronic simple 
(open-angle) glaucoma 








will also contribute to hypokalemia. Hypokalemia can sensitize or exag- 
gerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 


Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, renal 
calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 


How Supplied: Tablets containing 50 mg dichlorphenamide each, in 
bottles of 100. 


For more detailed information, consult your MSD representative or see full 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 


TABLETS, 50 mg 
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Son: They’re 
more comfortable.” 


Mother: They 


look better, too.” 





You: They give me 
closer management 
of motility problems.” 






Press-On Prisms 


Not only are Press-On Prisms light, inex- 
pensive, and cosmetically superior, they let 
you determine the acceptance of a pris- 
matic correction on the spot and make 
periodic changes without delay. They can 
be easily applied to any spectacle lens with 
any base orientation. 

You have better control from diagno- 
sis to final correction. 

Press-On Prisms are ultra-thin 
Fresnel prisms made with a precision 
and sophistication heretofore unattainable. 


There are seventeen powers, from 0.5 to 
30A. 

Send for our Press-On Prism Starter 
Kit; ten prisms in powers from 2 to 20A at 
a special price of only $5180, only from 
Mentor Division, Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 617-961-2300. 


Press-On Prisms developed and manufactured by 
Optical Sciences Group, Inc. U.S. Patent No. 3,628,854 


© 1974 Codman & Shurtleff, Inc. 
Nle DIVISION 
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Diseases of the Retina 


Will be the subject of the Estelle Doheny Eye Foundation Annual Post-Graduate Conference, to 
be held October 21 and 22, 1974, at the Ambassador Hotel, Los Angeles. 


The program will consist of lectures and panel discussions relating to the diagnosis and 
treatment of developmental inflammatory and degenerative retinal diseases. 


NM ESTELLE DOHENY MEMORIAL LECTURE 
The Evaluation of a Patient with Loss of Visual Acuity 
EDWARD W. D. NORTON, M.D. 


WB A. RAY AND WENDELL C. IRVINE MEMORIAL LECTURE 
Some New Aspects in the Diagnosis and Treatment of Orbital Tumors 
FREDERICK C. BLODI, M.D. 


Wi GUEST FACULTY 
STANLEY CARSON, M.D., Los Angeles, California MELVIN L. RUBIN, M.D., Gainesville, Florida 
GERARD W. CROCK, M.D., Melbourne, Australia STEPHEN J. RYAN, JR., M.D., Los Angeles, California 
MATTHEW, D. DAVIS, M.D., Madison, Wisconsin ARIAH SCHWARTZ, M.D., San Francisco, California 
GEORGE F. HILTON, M.D., Oakland, California C. P. WILKINSON, M.D., Oklahoma City, Oklahoma 
and Members of the ESTELLE DOHENY EYE FOUNDATION 


lg ACCREDITATION 
Program approved for 16 units of Group A Credit toward CMA Certificate in Continuing 
Medical Education 


gN FEE Practitioners — $150.00 
(includes lunches, reception, dinner and dance) Residents — $50.00 


Make checks payable to: 


ESTELLE DOHENY EYE FOUNDATION 
272 South Lake Street 
Los Angeles, California 90057 




































Because Burroughs Wellcome | e Co. an i . 
. agrees with recent F.D.A. recom- i 


Nr S dime Diet — Potent antibacterial action works 
stum EN per against a wide range of suscepti- 
— and Suspension should be pre Ie pethogeris. 





- Scribed only by physicians with 
: ie —Gentle anti-inflammatory effect 
works against swelling, pain, itch- 
ing and corneal neovasculariza- 


tion. 


—Two sterile forms: Ointment and 
Suspension. 


THE NEW YORK LASER PHOTOCOAGULATION COURSE 
E: NOVEMBER 4, 5 and 6, 1974 


The curriculum will encompass both the fundamental and practical aspects of argon 
laser photocoagulation and will consist of lectures, clinical demonstrations, small 
seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 
Fundamentals and Comparison of Lasers 
Principles and Techniques of Photocoagulation 
Indications and Contraindications of Photocoagulation 
Diseases Treated by Photocoagulation 
Hesults and Complications of Photocoagulation 


Fluorescein Angiography, Hemobarometry and Other 
Adjunctive Diagnostic Tests 


FACULTY: 
Francis A. L'Esperance, Jr., M.D., Director Arnall Patz, M.D. 
Lloyd M. Aiello, M.D. Robert R. Peabody, M.D. 
William A. James, Jr., M.D. Arthur Vassiliadis, Ph.D. 
Hunter L. Little, M.D. H. Christian Zweng, M.D. 


REGISTRATION: 
Fee— $350 
For registration and details — 
Miss Nan Gray, Assistant to Dr. L'Esperance, 635 W. 165th Street, 
Edward S. Harkness Eye Institute, New York, New York 10032 
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te d e puru ent conjunctivitis and blepha- A 


tba, fungal or viral lesions of the — 
skir veta including herpes simplex, dendritic — 3 
2 itis, vaccinia or varicella; and conditions in- - p 
e posterior segment of the eye. It is also 

ntraindi ated in those individuals who have - 
lypersensitivity to any of its components. — ps 


(PR ECAUTIONS: Extended ophthalmic use of topical - 
steroid therapy may result in glaucoma with pos- — 
sible damage of the optic nerves, posterior. sub- 
capsular cataract formation, or may aid in the 
establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It - 
is advisable that intraocular pressure be checked d z 
frequently. In those diseases causing thinning 9t x 
the cornea, perforation has been known to occur — 
with the use of topical steroids. As with any anti- - 
biotic preparation, prolonged use may result in 
the overgrowth of nonsusceptible organisms, i 
cluding fungi. Appropriate measures should be 
taken if this occurs. 


ADVERSE REACTIONS: Articles in the current med- a 
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* Each cc contains Aerosporin® brand Polymyxin B nonpurulent blepharitis; interstitial, scleros- | —- lenca of ‘persons allergic to nentycth- TINO 
Sulfate 10,000 units; neomycin sulfate (equivalent ing, postoperative or acne rosacea keratitis; sibility of such a reaction should be borne die AX 
to 3.5 mg neomycin base) 5 mg; hydrocortisone superficial chemical and thermal burns of 
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We've made visual field screening 
so simple,fast and accurate, 
the patient can actually test himself. 





Biotronics new AUTO-FIELD I 
makes a formerly time-consuming 
procedure so easy it can become a 
routine part of your examination. 
Professional or paramedical involve- 
ment is minimal. 

And with our optional leasing 
plan, AUTO-FIELD I pays for itself 
as you use it. 

Simple operation. After a few 
simple instructions, patient can be 
left at instrument and record responses 
without assistance. 

Random display. Helps assure 
objective accuracy. Patient can't 
anticipate location of next stimulus. 

Accurate fixation. Special fixa- 
tion target senses patient cooperation; 
stimuli discontinued if patient looks 
away from target — resumed with 
proper fixation. 


Operational flexibility. Adjust- 
ments provided for stimulus intensity, 
interval and duration. 

Color filters. Red, green, blue 
and yellow filters provided for special- 
purpose testing. 

Innovative technology. Fiber 
optics, integrated circuitry, and 
modular construction assure reliability. 

Lease or buy. Lease payments 
of $90 per month easily covered by 
testing fees; instrument pays for itself 
through usage. Or you can purchase 
outright. Price subject to change 
without notice. 


Biotronics, Inc. 


A Subsidiary of 
Gulton Industries, Inc. 
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Biotronics, Inc. 


Visual Field Screener. 


Tonometer. 
Name 

Street 
City/State/Zip 


P.O. Box 4727, Santa Barbara, California 93103 
C] Please send me more information on the AUTO-FIELD I 


[ Im also interested in the Biotronics Mackay-Marg® 
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YOU CAN'T 
PRESCRIBE A SAFER 
STEROID. 


AMS (medrysone)eee FOR THE TREATMENT ¢ 
OF SUCH CONDITIONS AS i. 
CHRONIC ALLERGIC CONJUNCTIVITIS. "7 


The "pressure-sparing'' effect! of HMS® (medrysone) 
Liquifilm® ophthalmic suspension makes it unique 
among steroids. 






When HMS is used to treat conditions like vernal 
conjunctivitis, episcleritis and epinephrine 
sensitivity, you get all the potency you need 
without compromising safety. In this way, you can 
reserve the more potent steroids for the more 
severe conditions. 





So for superficial inflammations, prescribe a 
steroid that fits the condition. Prescribe HMS. . 
There's none safer. | 


HMS* (medrysone 1.0%) Liquifilm* 

Ophthalmic Suspension CONTRAINDICATIONS: HMS* 
(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal, Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug. 

WARNINGS: 1. Acute purulent untreated infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely be associated with development of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS* (medry- 
sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested. 

8. Prolonged use may aid in the prc iar of secondary ocular 
infections from fungi and viruses liberated from ocular tissue 

Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so 


that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS* 
(medrysone) the intraocular pressure and lens should be examined 
"dene d In persistent corneal ulceration where a steroid has 

en used, or is in use, fungal infection should be suspected. 
ADVERSE REACTIONS: Occasional transient stinging and burning 


may occur on er ^ ERCAN 


Irvine, California / Montreal, Canada 
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l. Becker, B. and Kolker, A. E. “Intraocular pressure response to topical corticosteroids” in Ocular The "Ap, 
Complications and Management, Itving Leopold, Editor. C. V. Mosby, St. Louis 1967, pp. 79-83 
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Clinical Sciences 





Natural History of Retinal Breaks 
Without Detachment 


Matthew D. Davis, MD 


One hundred seventy-six eyes with reti- 
nal breaks without detachment or with 
subclinical detachment were followed up 
without prophylactic treatment for six 
months to 16 years. In 31 (18%) progres- 
sion occurred. The likelihood of progres- 
sion was greater in the following circum- 
stances: (1) fresh symptomatic horseshoe 
tears, (2) breaks with subclinical detach- 
ment, (3) aphakic eyes. Progression in 
eyes containing breaks with opercula or 
round holes without opercula or In phakic 
eyes containing asymptomatic horseshoe 
tears was unusual (5% to 10%). In the pa- 
tient first seen with a fresh clinical retinal 
detachment in one eye due to a horse- 
shoe tear or hole with operculum and an 
asymptomatic break of either of these 
types without detachment in the fellow 
eye, the eye with the asymptomatic break 
usually represents the chronologically 
more-advanced stage of vitreoretinal de- 
generation. 


mong ophthalmologists with spe- 
cial interest in retinal surgery, 

no subject finds more willing partici- 
pants for informal discussion than 
prophylaxis of retinal detachment. 
Considerable controversy arises in 
such exchanges, with opinions vary- 
ing from advocacy of treatment of all 
breaks and areas of retinal degenera- 


Submitted for publication Aug 13, 1973. 

From the Department of Ophthalmology, Uni- 
versity of Wisconsin, Madison. 

Thesis presented for membership in the Amer- 
ican Ophthalmological Society; published in 
Transactions of the American Ophthalmological 
Society (71:343-372, 1973). 

Reprint requests to 1300 University Ave, 
Madison, WI 53706 (Dr. Davis). 
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tion considered to be likely sites of fu- 
ture break formation to admonitions 
to avoid treatment except in situ- 
ations considered to be particular- 
ly threatening, such as horseshoe- 
shaped tears in the upper temporal 
quadrant, tears in the second eye of a 
patient whose first eye has been lost 
from retinal detachment, and pa- 
tients with a strong family history of 
retinal detachment. The only point on 
which general agreement exists is the 
need for more information on the 
natural history of retinal breaks, 
degenerative changes in the vitreous 
and retina, and retinal detachment it- 
self. This report will outline my expe- 
rience over a ten-year period during 
which it was my custom to observe 
rather than treat virtually all retinal 
breaks without detachment seen in 
my practice. I will also review here 
some recent publications concerned 
with prophylactic treatment in the 
light of these findings. Such a study 
may be expected to provide a more 
solid foundation for formulation of 
principles for management of these 
lesions. 

The subject of prophylactic treat- 
ment of retinal holes and tears has 
received considerable attention since 
Gonin first convinced the ophthal- 
mologie world of the importance of 
the closure of such lesions in the 
treatment of idiopathic (rhegmato- 
genous) retinal detachment.' The 
relatively low reattachment rate 
achieved by retinal detachment sur- 
gery during the 1930s, 1940s, and 
early 1950s was a potent argument in 


favor of prophylactic closure of reti- 
nal breaks without detachment, and 
most reports, but by no means all, 
during this period favored prophylac- 
tic treatment. (For a review of the lit- 
erature prior to 1956 see Colyear and 
Pischel.*) In general, only isolated 
cases or small groups were described, 
and in reaching their conclusions re- 
garding the desirability of prophylac- 
tic treatment the investigators relied 
on their clinical experience in the 
management of patients with retinal 
detachment rather than on prospec- 
tive studies of the natural history of 
retinal breaks. It seems clear that the 
difficulty in detecting retinal breaks 
without detachment prior to the 
widespread use of scleral depression 
and the shortcomings of the surgical 
procedures available during this pe- 
riod combined to prevent widespread 
treatment of these lesions. The devel- 
opment of binocular indirect ophthal- 
moscopy and the reintroduction of 
scleral depression by Schepens’ fol- 
lowed shortly by the achievement of a 
practical apparatus for photocoagula- 
tion by Meyer-Schwickerath? led to 
greatly increased interest in the 
treatment not only of frank retinal 
breaks but also of peripheral fundus 
degenerations thought to be pre- 
eursors of retinal breaks. The avail- 
ability of eryotherapy has been a fur- 
ther stimulus to treatment of these 
lesions. 


Terminology 


The spectrum of lesions, beginning 
with vitreoretinal adhesions that are 
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undetectable with present clinical ex- 
amining techniques and extending to 
total rhegmatogenous retinal detech- 
ment, is a continuous one, and ciin- 
ical definitions dividing less-severe 


. from more-severe stages must be 


somewhat arbitrary. There is general 
agreement that a full-thickness break 
in retinal continuity (a retinal tear or 
hole) represents a distinctly more-ad- 
vanced stage than does an antecedent 


-~ vitreoretinal adhesion with or with- 


out associated retinal degeneration. 
The next clearly definable stage is 
clinieal retinal detachment with im- 
pairment of visual field. Between 
these two points lies the ill-defined 
area of "retinal breaks without de- 
tachment,” “subclinical retinal de- 
tachment,"^ and “limited retinal de- 
tachment."* Some authorities reject 
the term "retinal breaks without de- 
tachment," pointing out that some 
slight retinal detachment  accom- 
panies virtually every retinal break, 
involving at least the edges of the 
break and the flap or operculum, if 
present. While this is true, it is ques- 
tionable whether breaks with this 
minimal degree of detachment carry 
the same prognosis as those accom- 
panied by more extensive peripheral 
detachment. In this report retinal 
breaks with subretinal fluid extend- 
ing no more than one disc diameter 


= from the break will be considered 
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breaks without detachment. When 
flat retinal detachment extends more 
than 1 dise diameter from the break, 
but no more than 2 disc diameters 
posterior to the equator, the term 
“subclinical retinal detachment” will 
be used. 


Recent Literature 


Schepens‘ in 1952 reported a series 
of 102 patients (110 eyes) with "sub- 
clinical retinal detachment," the term 
defined to include all retinal breaks 
with or without adjacent flat detach- 
ment of a degree insufficient to cause 
impairment of the visual field. The 
superiority of binocular indirect oph- 
thalmoscopy with scleral depression 
for detection of these lesions was 
clearly illustrated and strongly em- 
phasized. Of these 102 patients, 43 
had symptoms of blurred vision, 
floating specks or flashes of light in 
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one quadrant of the visual field, 
strongly suggesting that the breaks 
were fresh; and of the 43, thirteen 
had fresh vitreous hemorrhage. The 
remaining 59 patients had no symp- 
toms referable to the eye with "sub- 
clinieal detachment," and in 57 of 
these, clinical retinal detachment in 
the fellow eye was the reason for ex- 
amination. Of the 110 affected eyes, 
39 were operated on, 32 with surface 
diathermy alone, and 7 with a combi- 
nation of surface and penetrating 
diathermy for evacuation of subreti- 
nal fluid. Results were satisfactory in 
all but two cases. Eyes selected for 
treatment were those with vitreous 
hemorrhage (12 operated on of a total 
of 13); with photopsia (6 of 9); with 
tears with an operculum (7 of 8); with 
large, multiple, equatorial or superior 
temporal quadrant breaks; or those 
whose fellow eye had been lost from 
retinal detachment. In "several" pa- 
tients who refused prophylactic sur- 
gery, clinical detachment that could 
not be cured followed. Unfortunately, 
no further data on the subsequent 
course of untreated eyes were pre- 
sented. Schepens concluded: 


The eriteria for deciding whether or not to 
operate must be empirical because one 
lacks any real basis for making a progno- 
sis. In order that it may be determined 
with any degree of accuracy when subclini- 
eal detachment will lead to clinical detach- 
ment, it will be necessary to have a large 
number of complete observations over a 
period of years. 


In 1956 Colyear and Pischel* re- 
ported on a group of 26 patients with 
retinal breaks without detachment. 
In all but one of these patients symp- 
toms of blurred vision, floaters, or 
light flashes called attention to the 
involved eye. In 11 eyes a prophylac- 
tic diathermy operation was carried 
out. The remaining 15 eyes were fol- 
lowed up without surgery, and in five 
clinieal retinal detachment developed. 
In four of these five eyes the tear was 
horseshoe-shaped, and in the fifth vit- 
reous was apparently adherent to a 
retinal vessel adjacent to a hole with 
an operculum. In fall five eyes the ret- 
inal break was above the horizontal 
meridian. Vitreous hemorrhage was 
neither more severe nor more com- 
mon in them than in the ten eyes 


which did not go on to detachment. 


In all but three of the latter, the: 


tear had a free floating operculum. 
The investigators concluded that the 
strongest indications for treatment 
were the presence of a flap-tear in the 
superior quadrants and the previous 
oecurrence of retinal detachment in 
the fellow eye, but they believed that 
the safest course was probably treat- 
ment of all retinal breaks. 

In 1960 these same investigators' 
extended their observations, present- 
ing a group of 42 patients (including 
the 15 previously reported) who were 
followed up after declining a prophy- 
lactic diathermy operation for retinal 
breaks without detachment. In 12 pa- 
tients (28.6%) retinal detachment su- 
pervened, responding to surgery in 
ten cases but leading to loss of useful 
vision in the remaining two eyes. 
This series was not entirely unse- 
lected, consisting of 42 of 70 eyes with 
breaks without detachment seen dur- 
ing the period covered by the report. 
Although a prophylactic operation 
had been recommended in all cases, 
the authors’ advice had been more 
forceful in the case of those breaks 
thought to pose a more serious threat 
of subsequent detachment. Thus, 
while 28 of the 30 eyes operated on 
prophylactically had flap-tears, only 
20 of the 42 eyes followed up without 
surgery had this type tear, 11 (55%) of 
them developing detachment. The 
other 22 eyes followed up had holes 
with or without opercula, and in only 
one (4.5%) did detachment occur. 
None of the 30 eyes treated prophy- 
lactically went on to retinal detach- 
ment. Although not specifically 
stated, presumably almost all of the 
patients in this series had symptoms 
due to their retinal breaks, as was 
stated to be the case in 25 of the 26 
patients previously reported. 

Very different populations were 
studied in the reports of Halpern, 
Rutnin and Schepens,’ and Byer,” all 
of whom used binocular indirect oph- 
thalmoscopy and scleral depression 
for examination of the fundus periph- 
ery in patients without known retinal 
disease. 

Halpern’ examined 250 patients 
with no history of retinal disease or 
symptoms of light flashes or floaters. 
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Source, yr 
Teng & Katzin,"! 1951 
Okun,? 1961 

Boniuk & Butler,'? 1965 
Foos & Allen,'4 1967 





In 25 patients (10%) one or more reti- 
nal breaks were found, in all but four 
patients in one eye only. Thus of the 
900 eyes examined, 29 had one or 
more breaks (5.8%). In 11 of the 29 in- 
volved eyes, the breaks were related 
to patches of lattice degeneration. 
The number of horseshoe tears was 
not specified. No follow-up data are 
given. 

Rutnin and Schepens* studied vol- 
unteers with no known inherited de- 
velopmental or acquired eye disease. 
In 14 (13.7%) of 102 subjects exam- 
ined (16 of 204 eyes, 7.8%) one or more 
retinal breaks were found. In all but 
two of the 16 eyes a single break was 
found, while two eyes contained two 
breaks each. Of the total of 18 breaks, 
only one was a horseshoe tear. The re- 
mainder were round holes, generally 
smaller than 0.5 disc diameter and 
usually near the ora serrata. No fol- 
low-up data were presented. 

Byer^" examined 1,700 patients 
first seen for a complete eye examina- 
tion, and found that 98 (5.8%) had one 
or more full-thickness retinal breaks. 
One hundred eleven of the 3,400 eyes 
(3.3%) were affected; the majority 
showed a single break. Nearly all the 
retinal breaks found were asympto- 
matic; only two patients in whom ret- 
inal breaks were found gave as their 
chief complaint light flashes or float- 
ers. Altogether 156 breaks were 
found: 120 holes without opercula, 20 
holes with opercula, and 16 horseshoe 
tears. Seventy-six percent of the 
breaks were less than 0.25 disc diame- 
ter in size. Fifteen of the 16 horse- 
shoe tears were 0.5 disc diameter or 
smaller. Only one patient was treated 
prophylactically;. the rest remained 
under observation at yearly intervals, 
some for as long as four years. No 
specific follow-up data are given but 
no clinical detachments occurred. 

It is important to emphasize the 


Arch Ophthalmol/Vol 92, Sept 1974 


t ~ ees. a ^ , 4 
E oZ. At -— O46 d ou - =< owt te ù e. 


Table 1.—Histopathologic Demonstration 
of Retinal Breaks in Eyes at Autopsy 


Patients With Breaks/ 
Patients Examined, No. (%) 


4/101 (4) 
12/250 (4.8) 
13/150 (8.7) 
31/169 (18.3) 















Eyes With Breaks/ 
Eyes Examined, No. (%) 


4/167 (2.4) 
12/494 (2.4) 
17/250 (6.8) 
33/312 (10.6) 







differences between the various series 
summarized above. In general, retinal 
breaks without detachment or with 
subclinical detachment may be found 
in three different circumstances. 
First, fresh tears with flaps or oper- 
cula may be seen in patients with 
symptoms of posterior vitreous de- 
tachment (photopsia and floaters) 
with or without vitreous hemorrhage. 
Second, retinal breaks of any type 
may be found on routine examination 
of the second eye of patients first 
seen with clinical retinal detachment 
or symptomatic retinal tears in the 
first eye. Finally, breaks may be 
found on routine examination of 
“normal” eyes or eyes in which other 
disease brings the patient to the oph- 
thalmologist. Although none of the 
reports cited above except those of 
Colyear and Pischel gives specific fol- 
low-up data, it seems most unlikely 
that any large number of the “nor- 
mal” eyes in which breaks were found 
on routine examination will progress 
to clinical retinal detachment. The 
great majority (90% or more) of the 
breaks were holes, and the few horse- 
shoe tears found were small. Very 
few eyes had more than a single 
break. The incidence of breaks in 
these patients is comparable to that 
found in several recent histopatho- 
logic studies of eyes at autopsy 
(Table 1),"-'* in which retinal breaks 
were found in 4% to 18.3% of cases. 
Okun" has compared his series of 
eyes seen at autopsy with data pub- 
lished by Bohringer on the incidence 
of retinal detachment over a six-year 
period in the relatively stable popu- 
lation of the canton of Zurich. On the 
basis of estimated prevalence rates, 
he concludes that eyes with one or 
more undetected, presumably asymp- 
tomatic retinal breaks probably out- 
number eyes with clinical retinal de- 
tachment by approximately 70 to 1. 
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Neumann and Hyams’ have re- 
cently reported on 127 eyes with 
breaks without detachment found in 
a variety of cireumstances. Nineteen 
of these eyes were treated prophy- 
lactically, and the remaining 108 were 
followed up for from one to six years 
(average 37 months). In only three 
eyes did retinal detachment develop: 
two of 28 eyes examined because of 
recent symptoms of flashes or floaters 
or both, one of 60 eyes in which the 
break was found on a routine exami- 
nation, and none of 20 eyes examined 
because of retinal detachment in the 
fellow eye. Among the 28 eyes with 
recent symptoms, only three had vit- 
reous hemorrhage and two of these 
progressed to detachment. 

Nearly all of the authors cited 
above agree that retinal breaks found 
on routine examination in asympto- 
matic eyes should rarely be treated. 
The studies of Colyear and Pischel 
suggest that fresh symptomatic 
breaks probably should be treated, 
since in their experience approxi- 
mately 30% led to clinical retinal de- 
tachment. Neumann and Hyams' 
data on the second eye of patients 
first seen with clinical detachment in 
the first eye suggest that prophylactic 
treatment may be unnecessary in this 
situation, but the number of patients 
followed up is small. It is the purpose 
of the present study to present addi- 
tional data on the natural course of 
both symptomatic and asymptomatic 
retinal breaks without detachment. 


Patients and Methods 


The office records of all patients with 
retinal breaks with or without detachment 
examined during the period July 1, 1956, 
through June 30, 1966, were reviewed dur- 
ing 1972. The majority of these patients 
had been referred for clinical retinal de- 
tachment, while a few had been seen be- 
cause of complaints of floaters or light 
flashes or both. In all of these patients 
careful binocular indirect ophthalmoscopy 
with scleral depression had been carried 
out in both eyes. No special routine search 
for retinal breaks was made in other office 
patients, but breaks found during the 
course of examination of patients for other 
ocular problems have been included. 

During this period it was my custom to 
avoid, insofar as possible, prophylactic 
treatment of retinal breaks without de- 
tachment. This course was deliberately 
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chosen in order to verify the natural his- 
tory of such lesions, since only limited in- 
formation on this subject was available. 

Patients in whose eyes retinal breaks 
were found were told of their presence and 
the possibility of subsequent retinal de- 
tachment. The symptoms and treatment of 
retinal detachment were carefully ex- 
plained to each patient and the possibility 
of prophylactic treatment was mentioned. 
As a rule patients were told that the 
chances of detachment were probably 
about one in ten without prophylactic 
treatment, and about two or three in 100 
with such treatment. The improved success 
rate in the treatment of retinal detach- 
ment in recent years and the importance 
of treatment prior to detachment of the 
macula were emphasized, and periodic ob- 
servation rather than prophylactic treat- 
ment was nearly always advised, unless 
the patient was unduly apprehensive about 
the possible development of retinal detach- 
ment. Patients with horseshoe tears in the 
upper temporal quadrant were told that 
most “retinal detachment specialists" 
would probably advise prophylactie treat- 
ment and that I would carry out treatment 
if they wished, but that my preference was 
to follow them up carefully and to withhold 
treatment indefinitely unless detachment 
began. All patients were instructed to 
check their own visual field to hand move- 
ments and were asked to demonstrate 
their technique at each follow-up visit. 
Several visits were frequently necessary 
before patients carried out field testing 
properly. Patients were advised to report 
immediately any sudden appearance or in- 
crease in floaters or light flashes, or a loss 
of field. Fresh symptomatic tears were fol- 
lowed up every one to seven days initially, 
then at increasing intervals. All tears were 
followed up indefinitely at intervals of 6 to 
12 months. 


Results 


During the ten-year period covered 
by this report, a total of 222 eyes 
(in 218 patients) with one or more ret- 
inal breaks without detachment or 
with subclinieal detachment were ex- 
amined in my private practice. Reti- 
nal detachments that extended more 
than 2 disc diameters posterior to the 
equator were considered to be "clini- 
cal," even if asymptomatic, and were 
excluded from consideration. 

The initial decision to follow up all 
patients without treatment was mod- 
ified in ten instances. In seven pa- 
tients with subclinical retinal detach- 
ment due to a horseshoe tear, six with 
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symptoms and one in the second eye 
of a patient whose first eye had been 
lost following retinal detachment sur- 
gery, the referring ophthalmologist 
had already given a diagnosis of "ret- 
inal detachment" and a strong recom- 
mendation for treatment. In the 
eighth case treatment of a horseshoe 
tear without detachment was carried 
out in preparation for discission of a 
secondary membrane in a 17-year-old 
girl with atopic dermatitis and associ- 
ated cataracts. In the ninth case, a di- 
alysis in the lower temporal quadrant 
was walled off at the same time that a 
scleral buckling procedure was car- 
ried out in the fellow eye for a sym- 
metrical dialysis with clinical detach- 
ment in an 18-year-old boy. Finally, 
the only seeing eye of a 13-year-old 
myopic (—15.00 diopters) boy that 
contained breaks (small dialyses and 
holes near the ora serrata associated 
with meridional folds) in all four 
quadrants was treated with surface 
diathermy and a segmental buckling 
procedure. The fellow eye had been 
lost from retinal detachment. These 
eyes represent the deviation of clini- 
cal practice from the prospective 
study which had been planned. 

The remaining 212 eyes were fol- 
lowed up periodically for as long as 
possible. Thirty-six eyes were fol- 
lowed up for less than six months. In 
31 of the remaining 176 eyes (1896) 
progression occurred. "Progression" 
amounted to (1) localized peripheral 
detachment (ie, detachment extend- 
ing more than 2 disc diameters poste- 
rior to the equator and thus too ex- 
tensive to qualify for the previously 
defined “subclinical detachment”) in 
14 eyes; (2) detachment of one or two 
quadrants without macular involve- 
ment in 9 eyes; and (3) detachment of 
one or more quadrants with macular 
involvement in 8 eyes (4.59). The 
data were analyzed in regard to type, 
number, and location of retinal 
breaks; presence or absence of associ- 
ated subclinical detachment; the oc- 
currence of symptoms related to the 
formation of the breaks; the presence 
of vitreous hemorrhage; and the 
status of the lens. Early in the course 
of this study it became apparent that 
the presence of symptoms due to the 
retinal breaks was the single most 
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important factor in determining the 


subsequent course. The results will: 


therefore be divided into two sec- 
tions, dealing respectively with symp- 
tomatic and asymptomatic breaks. 

Tables 2 and 3 summarize the 
course followed by all eyes included in 
this study. Table 2 includes eyes with 
symptomatic breaks and Table 3 
those with asymptomatic breaks, 
Both tables specify the four different 
types of breaks observed and divide 
eyes with each type of break into two 
groups, those with associated sub- 
clinical detachment and those with- 
out. Each entry consists of three 
numbers: (1) eyes with breaks in the 
upper one half of the retina only, (2) 
eyes with breaks in both upper and 
lower one halves, and (3) eyes with 
breaks in the lower one half only. 

Symptomatic Breaks.—Table 2 sum- 
marizes the course followed by the 39 
eyes in which the retinal break led to 
symptoms sufficient to cause the pa- 
tient to seek medical attention and 
which were examined within six 
weeks of the onset of symptoms. In 28 
eyes vitreous hemorrhage was the 
chief cause of the patient’s symp- 
toms. In the other 11 eyes symptoms 
of floaters and light flashes were re- 
lated to vitreous detachment and col- 
lapse without sufficient vitreous hem- 
orrhage to be obvious on binocular 
indirect ophthalmoscopy. There were 
33 eyes with one or more horseshoe 
tears and 6 with one or more tears 
with flaps completely torn out of the 
retina. As expected, round holes with- 
out opercula and dialyses did not pro- 
duce symptoms, unless clinical retinal 
detachment occurred. None of the 
eyes with symptomatic breaks was 
aphakic. 

(Eyes containing more than one 
type of break were classified by the 
most serious type of break present, 
with horseshoe tears, breaks with 
opercula, and round holes without op- 
ercula considered in this order as hav- 
ing increasingly better prognosis. As 
indicated later in this report, this pre- 
diction did not prove true: detach- 
ment occurred less frequently in eyes 
with breaks with opercula than in 
eyes with round holes without oper- 
cula. This convention was main- 
tained, however, and is perhaps justi- 
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fied by the differing status of the 
vitreous in eyes with breaks of these 
types. Horseshoe tears and breaks 
with opercula presumably indicate 
that vitreous contraction and poste- 
rior vitreous detachment have oc- 
curred, with persistent vitreoretinal 
adhesions in the case of horseshoe 
tears and release of such adhesions 
when the flap becomes an operculum. 
The status of the vitreous in eyes 
with holes without flaps or opercula is 
variable, some presumably having 
only localized areas of vitreous liqui- 
faction and others more extensive 
changes.) 

The 39 eyes in Table 2 were those of 
37 patients, two patients having had 
symptomatic tears in both eyes occur- 
ring almost simultaneously. Three 
other patients had asymptomatic 
tears in the fellow eye, and in six oth- 
ers clinical retinal detachment had oc- 
curred previously in the fellow eye. 

In seven of the 39 eyes subclinical 
detachment was noted at the initial 
examination. Two eyes had a single 
break each and five eyes had two to 
five breaks each. Vitreous hemor- 
rhage was present in five of the seven 
eyes. As mentioned, in six of these 
patients a diagnosis of retinal detach- 
ment had already been made and 
treatment strongly recommended by 
the referring ophthalmologist. Pro- 
phylactic treatment was therefore 
carried out. None of the treated eyes 
progressed to detachment, but in one, 
macular degeneration occurred ten 
weeks postoperatively, reducing vi- 
sion to 20/70. In the seventh case the 
patient noted a field defect approxi- 
mately 3% weeks after the initial 
visit, and examination showed clinical 
retinal detachment not yet involving 
the macula. A permanent surgical 
reattachment was obtained, but a 
star figure formed in the macula, re- 
ducing central vision to 20/200. 

The remaining 32 eyes all had tears 
without surrounding detachment, ex- 
cept beneath the flap of the tear or 
extending less than 1 disc diameter 
from the edge of the tear. Twenty-six 
of these eyes had horseshoe tears and 
six had breaks with opercula. All were 
followed up at frequent intervals, and 
to date nine of the eyes with horse- 
shoe tears and one eye with a break 
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with an operculum have progressed to 
retinal detachment of some degree. 
In all ten cases, progression occurred 
within six weeks of the onset of symp- 
toms. 

Of the eyes with horseshoe tears, 
"progression" consisted of develop- 
ment of subclinieal detachment in 
three, with subretinal fluid appearing 
adjacent to the tear for a distance of 
1 to 3 dise diameters during the first 
72 hours after the initial examination 
while the patients were hospitalized 
for observation. These tears might 
not have progressed to clinical retinal 
detachment, but further delay was 
felt to be unjustifiable, and surface 
diathermy or cryotherapy was carried 
out with closure of the tear and main- 
tenance of normal vision in all three 
cases. (In one of these cases, however, 
total detachment occurred two years 
later from a different break; the tear 
that was treated remained closed.) In 
two additional eyes with horseshoe 
tears, progression consisted of devel- 
opment of localized asymptomatic 
clinieal detachment, and treatment 
was undertaken, again with satisfac- 
tory results. In two eyes, more exten- 
sive retinal detachment occurred, but 
without macular involvement. Surgi- 
cal reattachment was achieved in 









Flap 
Witht 





Treated prophylactically 


Followed up, detached, 
localized 


Followed up, detached 1-2 
quads, macula on 


Followed up, detached 1-4 
quads, macula off 


Followed up, no detachment 
Followed up >5 yr 
Followed up 3-5 yr 
Followed up 6 mo-3 yr 
Followed up <6 mo 

Frequency of detachment! 


3/2/1 


1/0/0 


0/0/0 





Tabie 2—Eyes With Symptomatic Breaks 


Total eyes examined 4/2/1 19/3/4 0/0/0 4/0/2 


9/25 (36%) 





both with maintenance of prede- 
tachment visual acuity. Finally, in 
two eyes clinical detachment involv- 
ing the macula occurred. Surgery was 
carried out in both with reattachment 
and 20/25 visual acuity in one. In the 
second, an eye which had had massive 
vitreous hemorrhage, massive pre- 
retinal contraction occurred postoper- 
atively, and reoperation was not un- 
dertaken. 

In the remaining 17 eyes with 
horseshoe tears, retinal detachment 
has not occurred to date. Comparison 
of these eyes with the nine eyes that 
did detach (Table 4) shows that mul- 
tiple breaks tended to be more com- 
mon in eyes that did not detach, while 
vitreous hemorrhage tended to be 
more common in eyes that did pro- 
gress to detachment. Although the 
numbers are too small for statistical 
significance, they may be of some in- 
terest. As is apparent from Table 2, 
most eyes, whether progressing to de- 
tachment or not, had breaks in the 
upper one half of the retina. There 
was no definite difference in the size 
of tears between the eyes in which 
detachment occurred and those in 
which it did not; if anything, tears 
tended to be larger in eyes in which 
detachment did not occur. Of the 17 







Type of Break* 








Opercula 
Without! 


Opercula 
With$ 


Flap 
Without? 








0/0/0 DN 






4/0/1 1/0/0 






0/1/1 


2/0/0 
13/2/2 
4/1/0 
4/1/1 
4/0/1 
1/0/0 







3/0/2 








2/072 
1/0/0 
1/5 










* The three numbers in each entry indicate (1) eyes with breaks in upper half of retina only, 
(2) eyes with breaks in both upper and lower halves, and (3) eyes with breaks in lower half 


only. 


t Flap (horseshoe) tears with subclinical detachment. 


t Flap (horseshoe) tears without detachment. 


$ Breaks with opercula with subclinical detachment. 


|| Breaks with opercula without detachment. 


Tl Eyes progressing to detachment/eyes progressing to detachment plus eyes followed up 


Z6 months without detachment. 
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Flap 
With* 
Total eyes examined 7/4/2 
Treated prophylactically 0/1/0 
Followed up, detached, 
localized 0/1/11 
Followed up, detached, 
1-2 quads, macula on 1/0/0 
Followed up, detached, 
1 quad or, more macula off 1/0/0 
Followed up, no detachment 5/2/1 
Followed up >5 yr 41#/0/0 
Followed up 3-5 yr 0/0/0 
Followed up 6 mo-3 yr 1/0/1 
Followed up <6 mo 0/21/0 


Frequency of detachment** 4/10 (4095) 





* For explanation of numbers, see Table 2. 





Table 3.—Eyes With Asymptomatic Breaks 


Flap Opercula Opercula Hole Hole Dialyses — Dialyses 
Without* With* Without* Witht Without With$ Without! 
28/23/7 1/1/0 15/7/6 3/1/5 25/15/23 0/1/3 1/0/5 

11/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/1/1 0/0/0 * 
2#/0/1# 0/0/0 0/0/0 1/1/0 1/0/0 0/0/0 0/0/0 
21#/2/0 0/0/0 0/0/0 0/0/0 0/1/0 0/0/0 0/0/0 
217 /1#/1 0/0/0 0/0/0 0/0/0 11/0/0 0/0/0 0/0/0 
21/20/5 1/1/0 15/7/6 2/0/5 23/14/23 0/0/2 1/0/5 

7#/7/1 0/0/0 0/3/1# 0/0/0 7/4/5 0/0/0 0/0/1 

4/5/0 1/0/0 5/1/0 0/0/2 2/4/41 0/0/1 0/0/0 

6/6/1 0/11/0 61/3/4 0/0/2 1011/2/8 0/0/1 1/0/3 

4/2/3 0/0/0 4/0/1 2/0/1 41/4/6 0/0/0 0/0/1 


11/48 (23%) 





t Round holes with opercula with subclinical detachment. 
t Round holes without opercula without detachment. 


8 Dialyses with subclinical detachment. 
|| Dialyses without detachment. 


T Aphakic eye at initial examination; each symbol indicates one eye. 
# Phakic eye at initial examination; cataract extraction done while under observation; each symbol indicates one eye. 
** Eyes progressing to detachment/eyes progressing to detachment plus eyes followed up =6 months without detachment. 


eyes not progressing to detachment, 
additional breaks were discovered af- 
ter the initial visit in four and the 
flaps of the breaks became opercula in 
three. 

Each of six eyes in Table 2 had a 
single break with an operculum. Vit- 
reous hemorrhage was noted in four 
of the six, including the single eye 
which progressed to detachment. In 
this particular eye the vitreous re- 
mained adherent to a retinal vein ad- 
jacent to the tear, pulling the vein 
forward into the vitreous cavity. Vit- 
reous traction on the retina had 
therefore not been relieved, as is usu- 
ally the case with tears with opercula, 
and this eye might be expected to be- 
have like one with a horseshoe tear. 

In summary, of the 31 eyes with 
symptomatic breaks followed up, reti- 
nal detachment of some degree oc- 
curred in 11 (35%), a finding in agree- 
ment with the previous experience of 
Colyear and Pischell. (All eyes show- 
ing no progression but followed up 
less than six months have been ex- 
cluded, as have the six eyes treated 
prophylactically.) If it is assumed 
that the six eyes with subclinical de- 
tachment that were treated prophy- 
lactically would have gone on to more 
extensive detachment if they had not 


been treated, then the incidence of | 
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Type of Break* 


2/6 (33%) 





















3/49 (6%) 





Table 4.—Vitreous Hemorrhage and Multiple Breaks in Eyes 
With Symptomatic Horseshoe Tears Without Detachment 


Total eyes 


Eyes with vitreous hemorrhage 
Eyes without vitreous hemorrhage 


Eyes Progressing 
to Detachment, No. 





Eyes Followed 6 mo 
or More Without 
Detachment, No. 


Table 5.—Eyes With Asymptomatic Breaks: 
Subclinical Detachment vs Breaks Without Detachment 


Total eyes examined 
Eyes treated prophylactically 
Eyes progressing to detachment 


Eyes followed up 76 mo, no 
detachment 

Occurence of detachment 

Occurence of detachment 
in phakic eyes only 


* P = .06. 
t P «01. 


progression would rise to 17 of 37 or 
46%. If the eyes with subclinical de- 
tachment, that is, with fluid extend- 
ing more than 1 disc diameter from 
the break, are excluded, 30 eyes with 
follow-up remain of which ten showed 
progression to detachment (338%). A 


Subclinical 
Detachment, No. (%) 





Breaks Without 
Detachment, No. (%) 


28 155 
3 1 
6 14 


14 111 
6/20 (30) 14/125 (11)* 


6/111 (5)t 


5/16 (31) 


comparable figure for the eyes with 
subclinical detachment cannot be 
given, since six of the seven eyes in 
this category were treated prophy- 
lactically rather than followed. 
Asymptomatic Breaks.—A total of 
183 eyes with asymptomatic retinal 
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Table 6.—Eyes With Asymptomatic Breaks: Phakic vs Aphakic 









Phakic, No. (%) Aphakic, No. (%) 








Total eyes examined 162 21 
Eyes treated prophylactically 3 1 
Eyes progressing to detachment 11 9 

* Eyes followed up >6 mo, no 
detachment 116 9 





Occurence of detachment 


*P=<.01. 


11/127 (9) 9/18 (50) * 





Table 7.—Number of Breaks Per Eye 
Single More Than 


Type of Break Break* 1 Break* 
Symptomatic horseshoes 21 12 


(10) (6) 
Symptomatic holes with opercula 
Asymptomatic horseshoes 
Asymptomatic holes with opercula 
Asymptomatic holes without opercula 


Asymptomatic dialyses 


Total 111 





*Numbers in parentheses indicate eyes that were operated on prophylactically or pro- 
gressed. 


Table 8.—Eyes With Various Breaks According to Age, Sex, and Eye 


Age at First Visit, yr 





Sex, Eye, 60 or 

Type of Break M/F OD/OS 10-39 40-59 more 
Symptomatic horseshoes 12/21 15/18 3 12 18 
Symptomatic holes with opercula 2/4 5/1 0 2 4 
Asymptomatic horseshoes 37/34 32/39 8 24 39 
Asymptomatic holes with opercula 14/16 21/9 3 10 17 
Asymptomatic holes without opercula 42/30 34/38 33 30 9 
Asymptomatic dialyses 6/4 6/4 8 2 0 


Table 9.—"'Posterior Vitreous Detachment With Collapse" 


in Eyes With Various Types of Breaks 





Vitreous No Vitreous Not 
Detachment, Detachment, Examined 
Type of Break No. of Eyes No. of Eyes No. of Eyes 
Symptomatic horseshoes 29 4 
Symptomatic holes with opercula 5 1 
Asymptomatic horseshoes 42 23 6 


Asymptomatic holes without opercula 7 51 14 
Asymptomatic dialyses 1 7 2 


breaks were examined (Table 3). One 
hundred forty-eight of these were the 
second eyes of patients referred for 
clinical retinal detachment in the 
first eye; 3 were the second eyes of 


patients with symptomatic breaks 
without detachment in the first eye; 
and 32 were eyes examined for some 
other reason, such as trauma to the 
fellow eye, family history of retinal 
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detachment, uveitis, or macular de- 
generation. The 148 second eyes of 
patients with clinical retinal detach- 
ment represent approximately 16% of 
the 917 patients with retinal detach- 
ment cared for by me during the ten- 
year period covered by this report. 

There were 71 eyes with one or 
more horseshoe tears, 30 with breaks 
with opercula, 72 with round holes 
without opercula, and ten with 
dialyses. 

Of the 13 eyes with horseshoe tears 
with associated subclinical detach- 
ment, one, the second eye of a patient 
whose first eye had been lost follow- 
ing retinal detachment surgery, was 
treated prophylactically. In view of 
the fact that the diagnosis of retinal 
detachment had been made by the re- 
ferring ophthalmologist and prompt 
treatment strongly advised, prophy- 
lactic treatment was considered the 
only prudent course. Ten of the re- 
maining 12 eyes were followed up, 
and progression occurred in four 
(40%). (All eyes showing no progres- 
sion but followed up less than six 
months have been excluded.) In three 
of the four, detachment did not ex- 
tend into the macula, and pre- 
detachment visual acuity was main- 
tained following retinal surgery. In 
the fourth case, although complete 
reattachment was obtained, visual 
acuity was reduced to 20/50. 

Of the 58 eyes with asymptomatic 
horseshoe tears without associated 
subclinical detachment, one was 
treated prophylactically, and progres- 
sion occurred in 11. In two of the 11, 
progression was to subclinical detach- 
ment only, with no further progres- 
sion during three and six years’ fol- 
low-up. Five eyes progressed to 
localized detachment sparing the 
macula. Complete reattachment was 
achieved in all, but final visual acuity 
was impaired in two (20/40 and 
20/200) by macular degeneration. The 
remaining four eyes developed de- 
tachment involving the macula. All 
became reattached after surgery with 
the following visual acuities: 20/20, 
20/30, 20/70, and 20/100. The period 
between the initial visit and the time 
at which progression occurred varied 
from six months to nine years (aver- 
age four years). As noted in Table 3, 
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Table 10.—Functional Results: All Eyes Progressing to Detachment or Treated Prophylactically 


Reattached 


No Good Poor Late 
Treatment* Visiont Visiont Recurrence$ 


Eyes treated prophylactically 8 19] 
Eyes progressing to detachment, 

macula attached 3# 
Eyes progressing to detachment, 

macula detached 477 


Failure || 


161## 1 





* Localized asymptomatic peripheral detachment, no treatment; predetachment visual acuity maintained. 

t Break closed by treatment, no redetachment to date; predetachment visual acuity maintained. 

t Break closed by treatment, no redetachment to date, posttreatment visual acuity reduced by macular damage. 

§ Break closed by treatment and predetachment visual acuity maintained; later redetachment from a different break with visual acuity reduced 
by macular damage. 

|| Failure to secure reattachment. 

T Aphakic eye at initial examination; each symbol indicates one eye. 

# Phakic eye at initial examination; cataract extraction carried out while under observation; each symbol indicates one eye. 


Table 11.—Results of Prophylactic Treatment of Retinal Breaks 
Without Detachment or Subclinical Detachment* 


Eyes Losing Visual Acuity 
With Macular Damage 


gressing Not Re- Without With 
to Detach, attached, Detach, Detach, 
Treatment No. (%) No. . No. 


Photocoagt 2 
Photocoag 0 


Eyes Pro- 
Total 
No. ol 
Break Symptoms  Eyest 
Flap ? 31 
No flap ? 43 
Total ? 74 Photocoag 2(3) 
Mortimer? All ? 100 Photocoag 2(2) 
Colyear?? All ? 381 Photocoag 20 (5) 


Sóllner!? 540 Photocoag 29(5) 


Total, 
Source No. (9/5) 


Straatsma et al? 


18-45 (2.8- 
8.1) 


Okun & Cibis* Flap VH 50 
Flap ? 100 
Hole with operc 5 had VH 41 
Lattice with 

round holes 0 65 


All 313 


All without VH 
All with mod 


Photocoag 
Photocoag 
Photocoag 


Photocoag I 
0-17 (0-5) 


Schepens2? Diathermy athe 7 Ses 7 


or large VH 
Total 


Flap 

Flap 

Hole with operc 

Lattice with 
round holes 

Round holes 
without lattice 

All 

All "breaks 
without detach,” 
phakic eyes only 


This study 


Diathermy 5 
Diathermy 5 (4) 


None 9 
None 11 
None 1 
None 2 
None 1 

31 (18) 


6(5) 


8 
15(13) || 


3 
3 





* The following abbreviations are used: operc, opercula; VH, vitreous hemorrhage; mod, moderate; detach, detachment; photocoag, photo- 


coagulation. 


t Minimum follow-up six months, except eyes progressing to detachment. 


t Diathermy also in an occasional eye. 


§ [n 18 eyes macular degeneration occurred following photocoagulation. 
|| The 118 eyes in this series were selected from a total of 517 eyes with breaks without detachment (or with subclinical detachment) ob- 
served during an eight-year period. The 15 eyes that lost acuity represent 3% of the 517 eyes examined, a figure more in line with the other 
series, in which it is likely that a higher percentage of eyes observed were treated. 


five of these 11 eyes progressed fol- 
lowing cataract extraction, and two 
additional eyes were aphakic at the 
initial visit. 

The 46 remaining eyes with asymp- 
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tomatic horseshoe tears without de- 
tachment have been followed up for 
the periods indicated in Table 3, and 
none have progressed to detachment, 
although additional breaks have been 


noted in five of these eyes. 

None of the 30 eyes with asympto- 
matic breaks with opercula pro- 
gressed to detachment, but five of the 
72 eyes with holes without opercula 
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did. In three of the five, development 
of localized detachment was noted at 
a routine follow-up visit, and in the 
fourth the patient returned promptly 
after noting los$ of peripheral field. 
Retinal surgery led to complete reat- 
tachment with maintenance of nor- 
mal visual acuity in all four cases. In 
the fifth case detachment involved 
the macula, and visual acuity was re- 
duced from 20/40 to 20/70. 

Two of the ten eyes with dialysis 
were operated on prophylactically, 
but no progression occurred in the 
other eight. 

Subclinical Detachment vs Breaks 
Without Detachment.—As indicated in 
Table 5, the frequency of progression 
was greater in eyes with subclinical 
detachment than in those with breaks 
without detachment. Six of 20 eyes 
(30%) with subclinical detachment 
with adequate follow-up detached, as 
compared with 14 of 125 eyes (11%) 
with breaks without detachment. The 
difference is not quite significant at 
the 5% level (P=.06 by the Chi-square 
test with Yates correction). If only 
phakic eyes are considered, then five 
of 16 eyes (31%) with subclinical de- 
tachment with adequate follow up de- 
tached, as opposed to six of 111 eyes 
(5%) with breaks without detachment. 
The difference is significant at the 1% 
level. 

Influence of Aphakia.—Of the 183 
eyes with asymptomatic breaks, 13 
were aphakic at the initial examina- 
tion and eight underwent cataract 
extraction while under observation, 
making a total of 21 aphakic eyes. 
One was treated prophylactically and 
in two follow up was less than six 
months. Of the remaining 18 eyes, 
nine (50%) progressed to detachment, 
with macular involvement in four 
cases. As indicated in Table 6, this is 
a significantly higher frequency of 
detachment than the 9% occurring in 
phakic eyes. Of the ten eyes with ade- 
quate follow up that were aphakic on 
the first examination, four went on to 
detachment, while of the eight eyes 
subjected to cataract extraction, five 
progressed to detachment, the period 
between cataract extraction and the 
visit at which progression was first 
noted varying from 3 to 30 months. 
(It is quite possible that more of the 
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eyes in which detachment has not oc- 
curred have had cataract extraction 
since I last examined them and, be- 
cause the retina has not detached, 
have not returned, thus giving an in- 
flated estimate of the frequency of 
progression to clinical detachment 
following cataract extraction. The 
fact that four of the five cases pro- 
gressing to detachment after cata- 
ract extraction had not returned for 
regular follow-up examinations prior 
to the occurrence of detachment 
strongly suggests that this may in- 
deed be the case.) When all aphakic 
eyes are excluded from consideration, 
the frequency of detachment in the 
remaining phakic eyes with horseshoe 
tears without detachment drops from 
23% to 10% (4 of 40). 

Location and Number of Breaks.— 
The distribution of breaks between 
upper and lower halves of the retina 
is indicated in Tables 2 and 3. Horse- 
shoe tears and breaks with opercula 
were decidedly more common in the 
upper one half of the retina, while 
round holes without opercula were 
evenly distributed, and dialyses were 
more frequent inferiorly. Progression 
occurred no more commonly in eyes 
with superior breaks than in those 
with inferior breaks. In the great ma- 
jority of eyes, breaks were located 
near the equator. Since data were 
usually compiled from small-scale 
fundus sketches, the exact distance of 
breaks from the ora serrata was diffi- 
cult to assess, and for this reason it 
was not possible to divide breaks into 
the “equatorial” and “oral” types.'? In 
exactly one half of the 222 eyes, a 
single break was present; the number 
of breaks in the remaining eyes 
ranged from 2 to 18. There was no 
tendency for progression to detach- 
ment to occur more commonly in eyes 
with multiple breaks, except in the 
case of round holes without opercula 
(Table 7). 

Age, Sex, and Eye Involved.—Table 8 
indicates the distribution of eyes with 
various types of breaks in regard to 
age, sex, and eye (right or left) in- 
volved. As expected, eyes with horse- 
shoe tears and breaks with opercula 
showed essentially the same distribu- 
tion. This obviously differed, however, 
from that of eyes with holes without 


opercula, which occur more commonly 
in the younger age groups. This dif- 
ference probably reflects the greater 
importance of posterior vitreous de- 
tachment with collapse in the patho- 
genesis of horseshoe tears and breaks 
with opercula. The similarity of age 
distribution of the patients with holes 
without opercula to that reported by 
Byer" in routine office patients in 
striking. Dialyses also occurred, as 
expected, in the younger age group, 
but the small numbers involved did 
not allow valid comparison with other 
groups. 

Vitreous Detachment.—Unfortu- 
nately detailed study of the vitreous 
with precorneal or contact lens was 
not carried out routinely in the eyes 
in this series. In nearly all eyes, how- 
ever, slit-lamp examination of the an- 
terior vitreous was performed by 
using the lowest magnification of the 
Zeiss slit lamp (6X) and studying the 
vitreous as far posteriorly as was pos- 
sible. Table 9, which records the inci- 
dence of "posterior vitreous detach- 
ment with collapse," is based on 
examinations of this type. Only the 
typical heavy surface dividing formed 
vitreous anteriorly from an optically 
empty space posteriorly was desig- 
nated as posterior vitreous detach- 
ment with collapse. It was frequently 
necessary for the patient to hold his 
eye still for 30 to 60 seconds or more 
before this surface became visible. In 
an occasional eye probably syneresis 
of the vitreous with cavity formation 
was mistakenly designated posterior 
vitreous detachment with collapse. 
Linder's study“ of symptomatic pos- 
terior vitreous detachment suggests 
that such an error in interpretation 
was probably very unusual, since in a 
group of 115 eyes with symptoms of 
vitreous detachment examined with 
the Goldmann 3 mirror lens, there 
were only three eyes in which syn- 
eresis with cavity formation would 
have been mistaken for posterior vit- 
reous detachment with collapse if the 
superior periphery had not been care- 
fully examined. Undoubtedly, how- 
ever, in the present study posterior 
vitreous detachment without marked 
collapse was missed in some eyes be- 
cause examination of the posterior 
vitreous with contact or precorneal 


Retinal Breaks Without Detachment/Davis 191 


wee acce us i 








. vitreous detachment was 





m ea wl Ma ede E "abiti 2 
None (dot : d- ot C EM ‘al d 
"Mg. wn VK p ume. ve uA 
2, hs 4 > { 
~ 


lens was omitted. In spite of this defi- 
ciency in examining technique, it is 
apparent (Table 9) that, as expected, 
signifi- 
cantly more commòn in eyes with 
horseshoe tears or holes with oper- 
cula, even if asymptomatic, than in 
eyes with round holes without oper- 
cula. Occasionally (in eight eyes with 
symptomatic horseshoe tears, four 
eyes with asymptomatic horseshoe 
tears, and one eye with an asympto- 
matic hole with operculum) vitreous 
detachment was not seen at the ini- 
tial visit but became easily visible at 
a later follow-up examination. Proba- 
bly in at least some of these cases, the 
vitreous framework had not yet col- 
lapsed sufficiently for the posterior 
surface of the formed vitreous to 
move far enough forward to be visible 
at the initial visit with the examining 
technique used. 

Functional Results.—All eyes exam- 
ined, whether the breaks were symp- 
tomatic or asymptomatic, have been 
combined for assessment of the func- 
tional results of the conservative 
management adhered to during this 
study (Table 10). Eight of the ten 
eyes treated prophylactically did well; 
one eye developed a macular fold; and 
one went on later to detachment from 
a break other than the one treated. 

Of the 23 eyes progressing to de- 
tachment without macular involve- 
ment, three were not treated and the 
detachment remained localized, pe- 
ripheral, and asymptomatic. The re- 
maining 20 eyes were treated, with 
satisfactory results in 16. In three 
eyes postoperative visual acuity was 
impaired by development of a macu- 
lar fold or degeneration, and in one 
eye redetachment occurred later from 
a break other than the one treated. It 
seems unlikely that prophylactic 
treatment at the initial visit could 
have prevented the macular damage 
in these three eyes or prevented rede- 
tachment in the fourth. In each case a 
buckling procedure was done, but no 
more diathermy was used than would 
have been necessary for a prophylac- 
tic procedure, and, since it was ap- 
plied to the choroid beneath detached 
retina, surely less heat reached the 
vitreous than would have been the 
case if diathermy of equal strength 
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had been applied when the retina was 
still attached. 

In the case of the eight eyes pro- 
gressing to detachment with macular 
involvement, it would appear that 
some damage has been done by the 
policy of avoiding prophylactic treat- 
ment. Even here, however, the dam- 
age does not prove to be as great as 
one might suppose. In four of the 
eight eyes, predetachment visual acu- 
ity was recovered in spite of macular 
detachment. In three of these eyes 
good acuity was restored: 20/20, 
20/25, and 20/30, respectively. In the 
fourth case myopic degeneration had 
already reduced acuity to 20/200 prior 
to detachment. This was reduced to 
4/200 when detachment occurred and 
recovered to 20/200 after surgical 
reattachment. In the single eye in 
which reattachment could not be 
achieved, failure was due to massive 
preretinal contraction which would 
not have been prevented by prophy- 
lactic treatment. The remaining 
three cases are the only ones with im- 
pairment of acuity that probably 
could have been avoided by prophy- 
lactic treatment. In two of these eyes 
predetachment visual acuity was 
20/30. Postreattachment acuity was 
20/50 in one and 20/100 in the other. 
In the third case predetachment acu- 
ity of 20/40 fell to 20/70 after reat- 
tachment. 

Additional Breaks Found After Initial 
Examination.—If prophylactic treat- 
ment had been carried out routinely, 
it could not have been completely suc- 
cessful. In four eyes progressing to 
detachment, additional breaks con- 
tributing to the detachment were 
noted after the initial examination. 
These would not have been treated 
and presumably would have led to de- 
tachment. One case which was 
treated prophylactically followed this 
course also. In 12 eyes not progress- 
ing to detachment, additional breaks 
that were not noted at the initial ex- 
amination and would not have been 
treated were found at follow-up vis- 
its. 

In four eyes not progressing to 
detachment, follow-up examinations 
showed that the flaps of horseshoe 
tears had been pulled free of the ret- 
ina to become opercula. 





Comparison With Recent Series 
Treated Prophylactically 


Unfortunately, in most recently re- = 


ported series in which retinal breaks 
without detachment Were treated pro- 
phylactically, results are not subdi- 
vided on the basis of type of tear, 
presence of symptoms, or aphakia. 
Furthermore, the final visual results 
in the eyes in which detachment oc- 
curred in spite of treatment are usu- 
ally not specified. Several observa- 
tions may be made, however (Table 
11).*-* First, the incidence of detach- 
ment in spite of prophylactic treat- 
ment without regard to type of break 
ranges from 2% to 5%. This is signifi- 
cantly lower than the 18% incidence 
of progression in our series. Okun and 
Cibis® presented their results in each 
of several types of breaks, and their 
data may be compared with ours. In 
the case of breaks with opercula and 
holes without opercula in areas of lat- 
tice degeneration, an insignificant 
improvement in outcome was attend- 
ant upon prophylactic treatment. In 
the case of flap tears, however, eyes 
treated prophylactically progressed to 
detachment significantly less fre- 
quently than did the untreated eyes 
herein reported. 

In none of the reports of prophylac- 
tic treatment summarized in Table 11 
were the results analyzed in regard to 
aphakia. Mortimer'* states that one 
of the two eyes progressing to de- 
tachment in his series was aphakic, 
but otherwise no mention is made of 
aphakia by any of these authors, pre- 
sumably because it did not appear to 
play an important role in the few 
cases progressing to detachment. If 
aphakic eyes are excluded from our 
series, only six of 111 (5%, Table 11) 
asymptomatic eyes with breaks with- 
out detachment progressed to detach- 
ment, an experience little different 
from the several prophylactically 
treated series. 

Comparison of final visual results is 
unsatisfactory, since in none of the 
prophylactically treated series is the 
incidence of macular involvement in 
those eyes which did detach stated. If 
it is assumed that there was loss of 
normal visual acuity in all eyes pro- 
gressing to detachment in spite of 
prophylactic treatment (an unlikely 
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situation), the higher percentage in 
_the ranges shown in Table 11 would 
be correct. If none of the eyes pro- 
gressing to detachment lost acuity, 
the lower percentage is appropriate. 
In this important respect, there is 
little difference between the prophy- 
lactically treated series and our un- 
treated series. Exclusion of aphakic 
and symptomatic eyes and those with 
subclinical detachment (as defined 
earlier) from our series reduces the 
percentage of eyes progressing to de- 
tachment to 5% and reduces the inci- 
dence of impairment of visual acuity 
to 1%. 


Comment 


It is generally agreed that vitreous 
contraction plays an important role in 
the formation of retinal tears of the 
horseshoe-shaped and operculated 
types, and that a careful search for 
such lesions should be carried out in 
all patients complaining of the sud- 
den onset of light flashes and float- 
ers. Linder" and Tasman? have 
found retinal breaks in 10% to 15% of 
such patients. Since in most of the 
eyes with retinal breaks reported in 
these series prophylactic treatment 
was carried out, the incidence of sub- 
sequent retinal detachment cannot be 
determined. On the basis of the pres- 
ent study and that of Colyear and 
Pischel? we may estimate that ap- 
proximately 3096 of the eyes with 
breaks or 396 to 5% of the total num- 
ber of eyes with symptomatie vit- 
reous detachment would have pro- 
gressed to retinal  detachment 
without treatment. 

It is important not to apply this es- 
timate to asymptomatic posterior vit- 
reous detachment, which is generally 
recognized to occur very commonly in 
older patients. I am not aware of any 
large statistical study designed to de- 
termine the frequency of retinal 
breaks and retinal detachment in 
eyes with asymptomatic posterior vit- 
reous detachment. Linder's study," 
however, included a group of 53 
asymptomatic patients more than 60 
years old, in seven (13%) of whom an 
asymptomatic posterior vitreous de- 
tachment was found. He also found 
asymptomatic posterior vitreous de- 
tachment in 27 of the 103 fellow eyes 
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examined in his series of 106 patients 
first seen with symptomatic posterior 
vitreous detachment in the first eye. 
In none of the 34 patients with 
asymptomatic posterior vitreous de- 
tachment were retinal breaks found. 
Pischel** also reported finding 28 pa- 
tients with asymptomatic vitreous 
detachment in 100 consecutive new 
patients seen for refraction. Fifty- 
three percent of the patients 50 years 
old or older had vitreous detachment. 
Retinal tears apparently were not 
noted in these eyes. 

Why some breaks lead to retinal 
detachment and others do not is un- 
clear. Certainty the severity of vit- 
reous contraction is important, as is 
the continuing transmission of trac- 
tion to the retina via the flap of a 
horseshoe tear. Perhaps the degree of 
adhesion normally present between 
the rods and cones and the pigment 
epithelium is a factor. At any rate, it 
appears that formation of horseshoe- 
shaped or operculated tears usually 
takes place at the time of vitreous 
contraction, which seems to occur as a 
sudden episode over a period of sev- 
eral hours, days, or weeks rather than 
as a gradually progressive process. If 
retinal detachment is to follow, it 
usually does so within a few weeks af- 
ter tear formation. All of the eyes in 
this study with fresh symptomatic 
tears that progressed to detachment 
did so within six weeks of the onset of 
symptoms. If an eye with one or more 
horseshoe tears weathers this critical 
period, the risk of subsequent retinal 
detachment would appear to decline 
from the 30% to 50% range to approxi- 
mately 10%. If cataract extraction 
later becomes necessary in such an 
eye, the risk would appear to increase 
again to 50%. 

While the majority of eyes with 
horseshoe tears or holes with opercula 
probably fit the above formulation, 
with retinal break formation con- 
fined to a brief period following the 
single episode of vitreous contraction, 
which characteristically occurs in the 
life history of most eyes, and with the 
major risk of retinal detachment oc- 
curring during the few weeks imme- 
diately following break formation, 
there were several eyes that followed 
a different course. In these eyes vit- 


reous contraction seemed to be a 


more chronic, slowly progressive pro- . 


cess, and retinal tears formed succes- 
sively over a period of years. If these 
eyes had been treated prophylacti- 
cally at an early stage, subsequent 
formation of additional breaks in un- 
treated areas of retina might have 
been mistakenly interpreted as com- 
plications of treatment. 

It seems fair to conclude that, in 
the typical patient with a fresh rheg- 
matogenous detachment in one eye 
and one or more asymptomatic horse- 
shoe tears without detachment in the 
other, the eye with the asymptomatic 
breaks without detachment actually 
represents the chronologically more- 
advanced stage of the complex vitreo- 
retinal disorder underlying rhegma- 
togenous retinal detachment, rather 
than an earlier stage. It is desirable 
to keep this in mind when weighing 
the pros and cons of prophylactic 
treatment in any individual patient. 

The pathogenesis of round holes 
without opercula is probably some- 
what different than that outlined 
above, for, although localized areas of 
vitreous liquefaction are present ad- 
jacent to the holes,” vitreous contrac- 
tion leading to posterior vitreous de- 
tachment with collapse does not seem 
to play an important role in their for- 
mation. In the case of a patient first 
seen with rhegmatogenous retinal de- 
tachment due to breaks of this type 
in one eye and demonstrating such 
breaks without detachment in the fel- 
low eye, probably the asymptomatic 
fellow eye does indeed represent the 
earlier stage of disease. Prophylactic 
treatment of the holes in such an eye 
would seem to be a rational proce- 
dure, particularly in young patients. 
The low incidence of subsequent clini- 
cal retinal detachment in such eyes, 
however, argues against routine 
prophylactic treatment of every case. 


Conclusions 


The findings of this study in eyes 
with symptomatic breaks confirm 
those of Colyear and Pischel and sug- 
gest that 30% to 50% of eyes with 
fresh horseshoe tears will go on to de- 
tachment if untreated. Our current 
practice therefore is to advise prophy- 
lactic eryocoagulation for such tears. 
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If the only breaks present have free- 
floating opercula without evidence of 
vitreoretinal adhesions, the likelihood 
of subsequent detachment is small, 
and periodic observation is advised 
after carefully instructing the pa- 
tient in the measurement of his own 
visual field. It is important to look 
carefully for evidence of vitreous ad- 
hesions to retinal vessels adjacent to 
a hole with an operculum, for if such 
an adhesion is present the risk of de- 
tachment is probably comparable to 
that of a horseshoe tear. The only hole 
with an operculum which led to de- 
tachment in this series had such an 
adhesion, and this was also true in the 
series of Colyear and Pischel. 

This study suggests that in phakic 
eyes with asymptomatic breaks with- 
out detachment the chance of pro- 
gression to subclinical or clinical reti- 
nal detachment is 10% or less. 
Prophylactic treatment of such eyes 
must be highly effective and attended 
by virtually no complications to prove 
superior to a policy of periodic obser- 
vation. My current practice is to avoid 
treatment of these eyes unless cata- 
ract extraction is to be done. Even 
here, treatment may probably be 
safely deferred, if necessary, until 
several weeks after cataract extrac- 
tion. None of the eyes in this category 
in this series developed significant 
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clinical detachment sooner than three 
months after cataract extraction. 

This study also suggests that eyes 
with subclinical detachment are more 
likely to progress to clinical detach- 
ment than are eyes with breaks with- 
out detachment. In many eyes with 
subclinical detachment, however, 
prophylactic treatment may require 
an operative procedure little differ- 
ent from that that would be required 
if clinical detachment were to de- 
velop. The number of eyes with sub- 
clinical detachment in this study is 
too small for development of firm 
guidelines for their management, but 
it would seem to be of major impor- 
tance in each case to weigh carefully 
the chances of macular detachment if 
progression should occur. When in 
doubt, prophylactic treatment is 
probably wise, in view of the 30% inci- 
dence of progression found in this 
study. 

Part of the currently widespread 
enthusiastic attitude toward prophy- 
lactic treatment of retinal breaks in 
the fellow eye of patients with retinal 
detachment in the first eye seems to 
be a holdover from prior decades 
when the reattachment rate for pri- 
mary cases of retinal detachment was 
roughly 50%. With modern surgical 
procedures, if eyes with breaks with- 
out detachment are allowed to pro- 
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ceed to clinical detachment before 
being treated, the reattachment rate 


will probably be as high as it will be if —* 


they are treated prophylactically. In 
only one of the 31 eyes in this study 
progressing to detachment did reat- 
tachment surgery fail. The occasional 
eye, such as this one, that progresses 
to massive preretinal contraction will 
probably do so with or without pro- 
phylactic treatment of all retinal 
breaks present. Treatment of areas of 
lattice or other degeneration thought 
to be sites of vitreoretinal adhesions 
before the occurrence of vitreous con- 
traction might prevent break forma- 
tion and the massive vitreous hem- 
orrhage sometimes attendant upon it, 
thus perhaps making the likelihood of 
progressive vitreous contraction less. 
Once breaks and vitreous hemorrhage 
have occurred, however, it seems un- 
likely that prophylactic treatment 
will have a favorable influence on the 
vitreous. A buckling procedure which 
leads to relaxation of vitreous trac- 
tion on a blood vessel that bridges a 
retinal break may be an exception to 
this generalization.” 
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a An Evaluation of the 


GlaucoTest Screening 


Tonometer 


Jeffrey S. Kaiden, MD; Thom J. Zimmerman, MD; 


David M. Worthen, MD 


A new screening tonometer, the 
GlaucoTest, has been evaluated by two 
experienced investigators, three medical 
students, three physician assistants, and 
has been used in a small glaucoma 
screening clinic. The tonometer was 
found to be simple, quick, and required 
only a small number of trials before profi- 
ciency and confidence were achieved. 
The level of intraocular pressures 
screened in this study was 22 mm Hg. 
There was a definite tendency for over- 
referral but few cases of elevated in- 
traocular pressure were missed. Because 
of the simplicity of its use and accuracy at 
detecting abnormal pressures, this instru- 
ment would appear to be a useful screen- 


. ing device for use by physicians in gen- 


eral medical practice and in screening of 
large groups of patients by medical stu- 
dents and physician assistants if the 
problem of overreferral is accepted. 


0 angle glaucoma is the lead- 
ing cause of irreversible blind- 
ness of adults in the United States. 
Examination of the optic disc for cup- 
ping remains the cornerstone of glau- 
coma detection; however, tonometry 
is a very valuable way to screen for 
glaucoma. The Schiétz tonometer is 
the most commonly used in screening, 
but has been shown to be either 
inaccurate or misleading.' In a previ- 
ous study? we have shown that nei- 
ther the Schiétz nor Halberg hand- 
held tonometers satisfy all the re- 
quirements of being relatively inex- 
pensive, accurate, yet easy to use 
with comfort, speed, and confidence. 
The purpose of this paper is to convey 
our experience with a new screening 
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tonometer. The GlaucoTest (Propper) 
tonometer is a hand-held screening, 
applanation tonometer (Fig 1). This 
tonometer does not measure a numer- 
ical intraocular pressure, but rather 
indicates if the intraocular pressure is 
at, above, or below a given pressure 
level. Testing heads are available 
with discrimination points of 18, 22, 
26, and 30 mm Hg with the end point 
being indicated by either a streak or 
prism. The prism is like that used in 
the Goldmann applanation tonome- 
ter. For this study we chose to eval- 
uate the 22 mm Hg head using a 
streak, feeling the streak had the 
easiest visible end point and that 22 
mm Hg was the most critical pressure 
level. The GlaucoTest head is at- 
tached to a standard battery handle 
(Welch-Allen) owned by most physi- 
cians. Testing is done with the pa- 
tient in the supine position after topi- 
cally administered anesthetic and 
fluorescein are placed in the cul-de- 
sac. The patient looks straight up, 
and the examiner rests his hand on 
the patient’s forehead while gently 
applying the applanating head to the 
surface of the cornea. The head is il- 
luminated by a blue light and viewed 
through an 8X magnifier showing the 
diameter of the applanating surface 
(Fig 2). If the diameter is smaller 
than the streak, the pressure is above 
22 mm Hg. If it is equal to the width 
of the streak, the pressure is at 22 
mm Hg and if the circle of applana- 
tion is larger than the streak, the 
pressure is below 22 mm Hg (Fig 8). 
The weight of the test body is 2.2 gm 
and the width of the streak mark 3.06 
mm. Sterile tips can be attached to 
the tip of applanating head for rou- 
tine use or in those cases where infec- 
tion is suspected. 


Methods 

Two of the authors, J.S.K. and T.J.Z., 
both proficient with the Perkins tonometer, 
but unfamiliar with the GlaucoTest to- 
nometer, conducted the first part of the 
study. The Perkins was used because it is 
an accepted standard and because it could 
be used in the supine position. Each exam- 
iner examined 50 patients (100 eyes) with 
the GlaucoTest tonometer. The other mem- 
ber of the investigating team measured 
the pressure before and after, using the 
Perkins tonometer. This was done to elimi- 
nate errors secondary to globe massage. 
Investigators then exchanged instruments 
to examine the next 50 patients. 

Three medical students and three physi- 
cian assistants were also employed. All 
were familiar with the purpose of tonome- 
try and had used the Schiétz tonometer a 
few times, but none had been seen or used 
the GlaucoTest. Each of the students 
worked separately and at different times 
but with the same examiner who was 
profieient with the Perkins. Each was 
given written instructions immediately 
prior to the beginning of his portion of the 
study explaining how to use the Glauco- 
Test tonometer. A total of 30 patients (60 
eyes) were examined by each student. In 
order to supply a wide range of intraocular 
pressures for testing in both the series of 
me ents done by the authors and 
those by the students, a combination 
of patients drawn from a glaucoma clinic 
and from the medical wards of the 
Gainesville Veterans Administration Hos- 
pital were employed. None of the exam- 
iners was aware of which patients had 
glaucoma and in the glaucoma clinic many 
of the patients had a high pressure in one 
eye and a low pressure in the other. All of 
the information was decoded at the end of 
the study. After the students had exam- 
ined 30 patients each and before being told 
how they had done objectively, they were 
each asked the following questions: 

1. How did you like using this tonome- 
ter? 

2. After how many measurements did 
you feel confident that your readings were 
accurate with the GlaucoTest tonometer? 

3. How did you like the idea of using the 
screening tonometer for referral to an oph- 
thalmologist as opposed to obtaining an 
exact number reading with a tonometer? 

4. As a practicing physician (physician 
assistant), would you use the GlaucoTest 
tonometer? 

5. Should tonometry be taught to medi- 
cal and physician assistant students in 
their training? 


Results 


The GlaucoTest tonometer was 
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used by the two investigators with 
100% accuracy of detecting pressures 
over 22 mm Hg using readings where 
the applanating circle touched the 
streak or was smaller than the streak. 
At the same time there was a 10% 
overcall of pressures which by appla- 


nation were under 22 mm Hg (Table - 


1). There was no statistically signifi- 
cant difference between the two ex- 
aminers. Neither examiner demon- 
strated a marked change in accuracy 
rate between the first and second 
groups of 50 eyes that he examined. 
Fourteen of the 364 eyes from ran- 
domly selected ward patients were 
found to have increased pressure by 
Perkins tonometry. The authors sub- 
jectively felt that the GlaucoTest to- 
nometer was easy to use, fast, and 
quickly learned. The sterile caps were 
discontinued halfway through the 
study because they often fell off the 
tonometer heads, sometimes into the 
patients’ eyes. They were also diffi- 
cult to remove from their packages 
and occasionally were found to be 
packaged upside down. Nonetheless, 
it is obviously an advantage to have 
them available for use on the rela- 
tively few potentially infectious eyes. 

In contrast to the experienced in- 
vestigators, the students who used 
the GlaucoTest tonometer had a lower 
incidence of accuracy (Table 2). If all 
the readings touching the streak or 
the applanating circle smaller than 
the streak were considered, there was 
95% accuracy in detecting pressures 
greater than 22 mm Hg. However, 
there was also a 32% overcall rate. In 
analyzing these results, it can be seen 
that three of the four cases missed 
were errors by one physician assist- 
ant. There was no statistically signif- 
icant difference between the physi- 
cian assistants and medical students 
as groups. There was also no overall 
improvement in the performance of 
the students when comparing the re- 
sults obtained on the first and second 
half of groups of patients examined. 

After matching of the patient pop- 
ulation in this study and that of the 
study on the Schiétz and Halberg to- 
nometers,’? it was found that the 
GlaucoTest made more overcalls but 
significantly less cases of intraocular 
hypertension were missed (Table 3). 
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Fig 1.—GlaucoTest head attached to a 
battery handle. Operator looks through 
this magnifying lens to view the prism that 
is illuminated by a blue light source at the 
end of the instrument. The optical system 
can be adjusted for operator refractive er- 
ror. 
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Fig 2.—GlaucoTest in use. After topi- 
cally applied anesthesia and fluorescein 
are placed in the tear film, the operator 
lowers the prism onto the cornea. Free 
floating prism applanates a circle of vari- 
able size depending on intraocular pres- 
sure. 


At or above a pressure of 22 mm Hg 
the GlaucoTest tonometer was more 
accurate than either the Schiøtz or 
Halberg (P<.01). 

Subjectively the students answered 
the examination questions as follows: 

1. Four out of six liked the Glauco- 
Test better. One liked it equally as 
well as the Schidtz, and the one physi- 
cian assistant who objectively per- 
formed the worst said he preferred 
the Schióétz. 

2. Three of six students felt confi- 
dent of the GlaucoTest with less than 
ten patients measured. The confi- 
dence of the others depended on pa- 
tient cooperation. 

3. The physician assistant students 
liked the idea of the screening to- 





UNDER 22 mm Hs 777 


AT 22 MM Hc 


I ABOVE 22 mm He 


Fig 3.—The end point. The applanating 
circle is larger, the same, or smaller in 
diameter than a given streak length. For 
the tonometer used in this study the corre- 
lation was with pressures below, at, or 
above 22 mm Hg. 


nometer for referral of patients to an 
ophthalmologist. The medical stu- 
dents did not object to using a screen- 
ing tonometer since they felt they 
would refer to an ophthalmologist 
anyway and did not need an exact 
number. 

4, All of the students said they 
would use the GlaucoTest tonometer 
if it proved accurate and reliable. If it 
did not, some felt they would then 
choose the most accurate while others 
said they would choose the least ex- 
pensive instrument. 

5. All students felt strongly that 
medical students and physician as- 
sistant students should receive train- 
ing in tonometry. They indicated 
they would be willing to take pres- 
sures on every patient they examined 
if the instruments were available. 


Comment 


In the first part of this study, the 
GlaucoTest tonometer was shown to 
be 100% accurate at detection of ocu- 
lar hypertension, but had a 10% over- 
call rate. In the second part medical 
students and physician assistants had 
a 95% rate of accuracy and overcalled 
32% of the eyes measured. Compari- 
son of the results of this study with 
those of our previous study on the 
Schióétz and Halberg instruments 
showed the GlaucoTest overreferred 
more patients, but missed fewer pa- 
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Table 1.—Comparison of GlaucoTest to Perkins—Authors 


Perkins Readings, mm Hg 










Under 22 22 Above 22 
Gl feos l Under 22 125 0 0 
aucoTes 
22 11 0 
* Readings, mm H 
r , Above 22 3 0 





Table 2.—Comparison of GlaucoTest to Perkins—Students 


Perkins Readings, mm Hg 
Under Above 


GlaucoTest 
Readings, 
mm Hg 


Under 22 
22 
Above 22 
Under 22 
22 
Above 22 
Under 22 
22 
Above 22 


Physician 
Assistants 


o|-|[olelelolololo!N 


Medical 
Students 
Under 22 


1 22 
Above 22 
Under 22 

22 
Above 22 
Under 22 

22 
Above 22 
Under 22 

22 
Above 22 


ecjojojloij»jo 


eoOjojojo 





Table 3.—Comparison of GlaucoTest to Schiotz and Halberg Tonometers 






Comparisons 














Perkins GlaucoTest 
Range, — IO Schietz vs Halberg vs 
mm Hg <22 22 >22 GlaucoTest GlaucoTest 
1-9 13 1 3 P >.10* P >.10* 
10-13 56 18 T P <.01* P «.01* 
14-17 60 22 4 P<.01* P <.01* 
18-21 39 7 14 P<.01* P <.01* 
22 4 14 3 PSO P <.01T 
23-26 4 12 20 P<.01T .05« P <.10T 
27-30 1 4 14 P <.05T P >.10T 
31-34 0 2 12 Ro NS : 






* Schietz or Halberg better than GlaucoTest. 

t GlaucoTest better than Schiøtz or Halberg. 

t In the previous study evaluating the Schiøtz and Halberg tonometers, none of the patients 
had intraocular pressures above 30 mm Hg. 
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tients with ocular hypertension than 
either the Schiétz or Halberg tonome- 
ter. Both of these observations are 
based on differences that are statisti- 
cally significant. There was moderate 
variation in performance among the 
students, those who had more experi- 
ence working with eyes did better 
than those with no experience with 
eye patients. 

In a recent community screening of 
an elderly population, an ophthalmic 
technician used the GlaucoTest while 
one of us checked with a Perkins ap- 
planation tonometer. The results of 
examination of 130 eyes are similar to 
those obtained in this study, that is, 
there were 20 eyes with ocular hyper- 
tension by Perkins tonometry none of 
which was missed by the Glauco-Test. 
The optic discs were also examined in 
this particular study and eight of 
the 20 had demonstrable optic disc 
changes. 

In summary, it is our impression 
that the GlaucoTest tonometer is 
simple to use and accurate. We think 
the referral reading should be when 
the applanating circle touches or is 
smaller than the streak, that is, at or 
above 22 mm Hg. Using these read- 
ings would result in an increased 
number of referrals, but would be bal- 
anced by the fact that few eyes with 
pressures over 22 mm Hg would be 
missed. To insure a high degree of ac- 
curacy with this tonometer, sufficient 
instructions should be given before 
its use and the accuracy of the stu- 
dent verified. Compared to other to- 
nometers we have studied learning 
times appear shorter. To us, the main 
use for this tonometer would appear 
to be for use as a screening device 
by nonophthalmologic physicians and 
their assistants willing to accept the 
higher overreferral rate. 


This investigation was supported by the Re- 
search Service, Veterans Administration. 
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Severe Endemic 


Trachoma in Tunisia 


II. A Controlled Therapy Trial of Topically Applied 
Chlortetracycline and Erythromycin 


Chandler R. Dawson, MD; Toufique Daghfous, MD; 
Mohammed Messadi, MD; Isao Hoshiwara, DIH; 
David W. Vastine, MD; Chieko Yoneda, MD; Julius Schacter, MD 


A controlled chemotherapy trial of tra- 
choma was carried out in a Tunisian 
oasis where the disease is highly en- 
demic and frequently leads to loss of vi- 
sion. Children 6 to 9 years of age with 
Clinically active trachoma were divided 
into three groups. One of the groups was 
treated with chlortetracycline ophthalmic 
ointment (48 cases), one with erythromy- 
cin ophthalmic ointment (52 cases), and 
one with boric acid ointment (46 cases). 
Medications were administered twice 
daily six days a week for ten consecutive 


espite control programs of the 
last 25 years, trachoma contin- 

ues to be a major public health prob- 
lem in many developing countries.’ 
Control measures have been most suc- 
cessful in those countries with a ris- 
ing standard of living; however, in 
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weeks. Both antibiotics were consid- 
erably more effective than boric acid in 
suppressing clinical disease for four 
weeks and 17 weeks after treatment. Sim- 
ilarly, both antibiotics considerably re- 
duced the prevalence of trachoma agent 
(in immunofluorescent and  Giemsa- 
stained smears) at four weeks after treat- 
ment, but a noticeable decrease at 17 
weeks was found only in the erythromycin 
group, in which there was much less tra- 
choma agent before treatment than in the 
other two groups. 


endemic areas that have not partici- 
pated in economic development, tra- 
choma is still a serious cause of blind- 
ness.? 

Orally administered sulfonamides 
and topically administered antibioties 
(usually tetracyclines) have been 
widely used in public health programs 
to control trachoma.** Because of pos- 
sible untoward reactions to orally 
given drugs, the World Health Orga- 
nization (WHO) now recommends the 
use of topical antibioties for mass tra- 
choma therapy in developing coun- 
tries; While there are numerous 
reports of the efficacy of chemothera- 
peutic agents in the treatment of ac- 
tive trachoma, very few controlled 
trials of chemotherapy in trachoma 
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Table 1.—Treatment Schedule 


Laboratory 
Examinations 


Initial examination 
FA smears 


Bacterial cultures 


Dates 
10/14/70-10/20/70 


11/26/70-11/28/70 


Time of 
Examinations, weeks 


6, before treatment 


1, before treatment 


Giemsa smears 


12/2/70-2/13/71 
12/14/70-12/15/70 


3/8/71-3/11/71 


Giemsa and FA smears 
Clinical examination 


6/7/71-6/10/71 


Giemsa and FA smears 


have been reported.* Controlled chem- 
otherapy trials of the relatively mild 
trachoma found in American Indians 
have indicated that topically applied 
tetracycline had a favorable, but 
short-lived, clinical effect, that sys- 
temic tetracyclines, including doxycy- 
cline, considerably reduced the activ- 
ity of the disease for two to four 
months after therapy,^ as did full 
doses of orally given triple sulfas." 

This report describes a trachoma 
chemotherapy trial carried out in a 
Tunisian desert oasis where trachoma 
is holoendemic and frequently pro- 
duces visual impairment. In this trial, 
topically applied ophthalmic chlortet- 
racycline or erythromycin ointments 
were compared with boric acid oint- 
ment given for 60 days. Serial clinical 
observations were made by multiple 
observers with conventional slit 
lamps. The prevalence of trachoma 
agent was determined in Giemsa-and 
immunofluorescent (FA)-stained 
smears, and changes in the bacterial 
flora of the eyes were determined by 
appropriate cultures. 


Methods 


Patients.—The study was carried out in a 
Tunisian desert oasis described  else- 
where.'* Among children entering the first 
years of school in this village, 195 were ex- 
amined clinically and 146 with active tra- 
choma were selected for treatment. Labo- 
ratory tests and clinical examinations were 
also made in some of the children in whom 
trachoma was inactive at the initial and 
follow-up examinations. 

Clinical Examinations.—All clinical obser- 
vations were made with conventional slit 
lamps. 
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Treatment 
Bacterial cultures 


Clinical examination 





0-10, after start 
of treatment 
2, after start 
of treatment 
14, after start 
of treatment 
4, after treatment 
27, after start of 
treatment 
17, after treatment 





Observers.—At the initial examination, 
two clinicians selected active cases for in- 
clusion in the study. Follow-up examina- 
tions were made by the same two exam- 
iners, plus a third observer. All three were 
ophthalmologists experienced in the diag- 
nosis of trachoma in field studies and had 
been working together for one year. 

Clinical Signs.—The signs recorded were 
those suggested for the "short" examina- 
tion by the Fourth WHO Scientific Group 
on Trachoma, and included the following 
signs'*: > 

Trichiasis or entropion, or both 

Lymphoid follicular hypertrophy 

on the upper tarsal plate 

Maturity of tarsal follicles 

Papillary hypertrophy 

on the upper tarsal plate 

Conjunctival scarring 

Superficial corneal vascularization 

(vascular pannus) 

Corneal infiltration 

Corneal scarring 

Trachoma stage 

by the MacCallan classification" 

Mucopurulent conjunctivitis 

The analysis of clinical activity was 
based primarily on the degree of lymphoid 
follicular involvement and papillary hyper- 
trophy on the upper tarsal plate. The defi- 
nition and scoring of papillary hyper- 
trophy proposed by the Fourth WHO 
Scientific Group on Trachoma" was used, 
but the evaluation of tarsal follicles was 
modified as described elsewhere.'^ Corneal 
infiltration was analyzed as not present or 
present to any degree. 

Data Processing.—Clinical findings for 
each patient were recorded on a standard 
form by each clinician at the time of exam- 
ination and the data were transferred 
later to standard Holreith-type punch 
cards for processing. 

Stratification of Cases by Clinical Inten- 
sity.—Although the patients were initially 


selected only on the basis of having clini- 
cally active trachoma, in analyzing the re- 
sults, cases of trachoma were stratified in 
terms of clinical intensity of inflammatory 
disease of the conjunctiva. The stratifica- 
tion is based on the degree of follicle for- 
mation (F) and papillary hypertrophy (P). 


The ranking of four degrees of inflamma- 


tory intensity and relationship to the con- 
ventional MacCallan classification™ are de- 
scribed as follows: 


Severe trachoma PS -".F28 
MacCallan stage IIB, 
II 

Moderately severe 
trachoma P2 F8 
MacCallan stage I, 
IIA, III 

Mild trachoma Pl F8 

orP12 F2 

MacCallan stage I, 
III 

Inactive or no trachoma P1,2 F0,1 


MacCallan stage 0, IV 


The intensity rank of each patient was de- 
termined for each examiner and the final 
rank of intensity assigned to the individual 
patient was the most common value found 
by three examiners or, in the October 1970 
examination, the lower rank if the two ex- 
aminers disagreed. 

Smears.—The smears of specimens of the 
conjunctiva were taken from the everted 
upper tarsal part of the conjunctiva of 
each child following anesthesia with one 
drop of 4% cocaine. Smears for FA stain- 
ing were air dried, fixed within two to 
three hours in cold (ice bath temperature) 
acetone for ten minutes, and stored and 
transported at 0 C or less before the FA 
staining, described elsewhere.'^' Smears 
for Giemsa staining were allowed to air 
dry and were fixed within 48 hours with 
absolute methanol for at least five min- 
utes.'^ Each Giemsa-stained smear was ex- 
amined for at least 30 minutes. The micro- 
scopical appearance of inclusions was 
confirmed by at least two observers in both 
FA- and Giemsa-stained smears. 

Bacteriology.—To obtain bacterial cul- 
tures, a single broth-moistened swab was 
rubbed over the inferior conjunctiva of 
each child, and streaked directly onto 
sheep's blood agar and Filde's peptic di- 
gest of sheep's blood." 

Medication.—Treatment consisted of in- 
stillations in the conjunctiva of ointments 
containing either 1% ophthalmic chlortet- 
racycline, 1% ophthalmic erythromycin, or 
5% boric acid. 

Selection of Treatment Groups.—Children 
with active trachoma were put into one of 
three groups and each of these groups was 
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assigned to a particular treatment sched- 
ule. Forty-six received boric acid ointment 
(B group), 48 received chlortetracycline (C 
group), and 52 received erythromycin (E 
group). 

Administration of Therapy.—Each kind of 
medication was administered by a medical 
assistant familiar with instilling oint- 
ments into the eye. To avoid errors, each 
assistant dispensed only one kind of oint- 
ment. Each child in the study was treated 
twice daily during the single three-hour 
class period six days a week for ten con- 
secutive weeks. A daily record was kept of 
drug administration for each child in the 
study. Each dose contained an estimated 
0.1 gm of ointment. 

Schedule.—The clinical and laboratory 
examinations and treatment were carried 
out according to the schedule outlined in 
Table 1. 


Results 


Administration of Antibiotics.—From 
the individual records kept of the 
number of dosages of ointment (a 
possible 120), the average number of 
applications administered to each in- 
dividual was 114 and all but six pa- 
tients had at least 100 doses. As an 
external check on administration of 
antibioties, bacterial cultures were 
taken one week before therapy and 18 
to 36 hours after the last dose given 
on the tenth day of treatment. 
Among children in the two antibiotic- 
treated groups, 59 of 97 (51%) had po- 
tential bacterial pathogens (Hemo- 
philus species, Moraxella species, 
Pneumococcus, or Beta Streptococcus) 
before treatment, but only eight of 98 
(8%) after ten days’ treatment. In the 
B (boric acid) group, however, 33 
(66%) had pathogens before treat- 
ment and 19 (38%) after ten days. It 
was therefore assumed that the two 
groups treated with antibioties were 
receiving the correct therapy, and 
that the slight decrease in pathogenic 
bacteria in the boric acid group was 
due to the mild antiseptic action of 
that ointment or simply to seasonal 
variation. 

Prevalence of Trachoma Agent by 
Degree of Clinical Severity.—While the 
stratification of cases was based 
solely on clinical appearance, the mi- 
erobiologic intensity of disease as 
measured by the prevalence and 
amount of trachoma agent corre- 
sponded well with this clinical classi- 
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Fig 1.—Trachoma intensity in groups of Tunisian children treated with boric acid and 
antibiotics before and after 60 days of topical therapy. BA, 5% boric acid ointment; C, 1% 
chlortetracycline ointment; E, 1% erythromycin ointment; plus (+) indicates P<.05 
compared to boric acid group on same date; asterisk (*) indicates P< .05 compared to 


same group in October 1970. 
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Fig 2.—Corneal inflammation (keratitis) during a controlled chemotherapy trial for tra- 
choma. In group treated with boric acid, there was some decrease in keratitis four weeks 
after completion of treatment, but in two groups treated with antibiotics, there was signif- 
icantly greater suppression of keratitis. By June, 17 weeks after treatment, there was no 
difference between groups treated with boric acid and antibiotics. Asterisk (*) indicates 
difference from boric acid group significant at P «.01. 


fication (Table 2). In smears for FA 
staining (Table 2, top) taken at each 
of the three clinical examinations, the 
prevalence of positive smears was 
highest in severe cases (49%), lower in 
moderately severe cases (23%), and 
lowest in the mild or inactive cases 
(5% and 7%, respectively). Smears 
with multiple inclusions were most 
frequent in severe cases, and less 


common in moderately active cases. 
Those few mild or inactive cases of 
trachoma that were FA-positive had 
only a single inclusion each. 

In Giemsa-stained smears (Table 2, 
bottom) the patients with severe tra- 
choma again had a high prevalence of 
inclusion-positive smears (58%), but 
only 12% of the patients with moder- 
ately active disease were inclusion- 
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No. of 
Smears 
Examined 


No. 
Intensity Positive 


Positive 


Range 
% (No. of 
Inclusions) 


Geometric 
Mean* 


Immunofluorescent-Stained SmearsT 


27 
Moderate 
Mild 
Not active 


Severe 
Moderate 





Not active 


* No. of inclusions per positive smear. 
f October 1970, March and June 1971. 
t March and June 1971. 


positive. Only one of the patients 
with mild or inactive trachoma was 
inclusion-positive. Again, smears 
with many inclusions were more com- 
mon in patients with severe disease. 

Effect of Therapy on Clinical Sever- 
ity.—The percentage of severe, moder- 
ate, and mild or inactive trachoma 
was about the same in each treat- 
ment group at the initial examination 
(Fig 1). Four weeks after treatment 
there was a significant decrease in se- 
vere and moderately active trachoma 
in the C and E (antibiotic) groups 
compared to the B group. Seventeen 
weeks after treatment, there was still 
noticeably less disease activity in the 
E group but not the C group com- 
pared to the boric acid treatment. 

In the B group, there was a signifi- 
cant reduction in disease severity in 
March and June compared to October 
(Fig 1). This reduction in intensity of 
ocular inflammation may have been 
due in part to the disappearance of 
coexistent bacterial conjunctivitis in 
the late autumn, although it is pos- 
sible that the mildly antiseptic boric 
acid ointment had some effect on the 
disease process. In spite of this im- 
provement in the B group, both anti- 
bioties significantly suppressed dis- 
ease until March, and erythromycin 
appeared to be effective until June 
(P<.05) although chlortetracycline 
was slightly less effective (P<.1 com- 
pared to boric acid). 

In the two groups treated with an- 
tibiotics there was a resurgence of se- 
vere cases in June 1971. In all those 
patients who developed severe tra- 
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Mosi cust 


49 


choma in June, trachoma had been 
diagnosed as severe or moderately se- 
vere before treatment, and all had re- 
ceived at least 100 doses of medica- 
tion. Conversely, among those 13 
patients treated with antibioties with 
initially mild disease in October, only 
one developed moderate disease at 
the posttreatment examinations. 

Changes in Corneal Infiltration 
(Keratitis).—At the October examina- 
tion, corneal infiltrates were found in 
76% of children in the three treat- 
ment groups (Fig 2). In March 1971, 
four weeks after the end of treat- 
ment, there was considerably less 
keratitis in the two groups treated 
with antibiotics compared to the B 
group. In June 1971, 17 weeks after 
treatment, the keratitis in the two 
groups treated with antibiotics was 
less than that in the B group, but the 
differences were no longer statisti- 
cally significant. 

Effect of Therapy on the Prevalence 
of Trachoma Agent.—Among the FA- 
stained smears in October 42%, 32%, 
and 22% were inclusion-positive in the 
B, C, and E groups, respectively 
(Table 3). While the mean number of 
inclusions per positive smear was 
about the same in the B and C groups, 
the mean number was lower initially 
in the E group. 

In March 1971, four weeks after 
treatment, the prevalence of inclu- 
sion-positive FA smears in the B 
group was similar to the rate in Octo- 
ber, but the numbers of inclusions per 
positive smear were reduced. At this 
time, only three positive smears were 


found in the two groups treated with 
antibiotics and these three smears 
had only one inclusion each, a highly 


significant decrease in the prevalence 


of trachoma agent. 

At 17 weeks after treatment, the 
prevalence and number of inclusions 
in the B group had returned to pre- 
treatment levels (Table 3). In the C 
group, there was a moderate, but not 
highly significant, decrease (P<.1) in 
inclusion-positive smears when com- 
pared to the initial October findings, 
but in the E group this decrease was 
clearly significant (P<.01). 

Inclusions in Giemsa-stained 
Smears.—While the pretreatment 
(November 1972) collection of smears 
for Giemsa staining in the B and E 
groups was incomplete, the preva- 
lence of positive smears is similar to 
the distribution of trachoma agent 
found in FA-stained smears taken 
one month earlier (Table 4). In posi- 
tive smears, the numbers of inclu- 
sions were again similar in the B and 
C groups, but fewer inclusions were 
found in the E group. 

Four weeks after the end of treat- 
ment, none of the 97 smears in the 
two groups treated with antibiotics 
had Giemsa-stained inclusions, while 
7 of 43 (16%) smears in the B group 
were positive, and two inclusions per 
positive smear were found. In June, 
30% of the smears in the B group 
were positive with a higher number 
of inclusions than in October. In the C 
group, 5 of 48 (10%) smears were posi- 
tive, but the number of inclusions per 
positive smear (2.2) was less than in 
October. Only one of the 50 smears in 
the E group was positive in June and 
23 inclusions were found in that 
smear from a patient with severe tra- 
choma. 

Comparative Efficacy of Giemsa 
and Immunofluorescent Staining in 
Detecting Trachoma Agent.—At the 
March and June examinations, 
smears for Giemsa and FA staining 
were taken at the same time. The 
presence of inclusions detected by ei- 
ther of these two methods was the 
following: Giemsa- and FA-positive, 
20; Giemsa- and FA-negative, 232; 
Giemsa-negative and F A-positive, 19; 
and Giemsa-positive and FA-nega- 
tive, 4. Of the 275 matched smears, 43 
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tensity and prevalence of trachoma 
agent has been reported by Tarizzo in 
. another part of Tunisia and by Nich- 
ols et al in similar villages in 
Arabia.^? In the study presented 
here, demonstrable infection, partic- 
ularly with large numbers of inclu- 
sions, was limited almost entirely to 
children with severe or moderately 
severe trachoma who would be more 
likely to spread the infection in their 
community (Table 2). Conversely, 
even the few patients with mild or 
inactive trachoma who were inclu- 
sion-positive by the sensitive FA 
technique had only one inclusion, and 
thus would present little risk of infec- 
tion to others. The relative prevalence 
of trachoma agent in children with 
severe trachoma was about the same 
as that found by others with Giemsa- 
stained or FA smears.: In this 
study, there were 4.5 inclusions per 
positive smear by immunofluorescent 
staining, far fewer than the mean of 
52 inclusions per positive slide re- 
ported by Nichols et al in Arabia." 
This discrepancy may reflect differ- 
ences in the ages of the subjects, the 
severity of infection, or in laboratory 
techniques." Like Nichols et al, we 
found the FA technique was more 
sensitive than Giemsa staining in de- 
tecting the agent, particularly in pa- 
tients with moderate, mild, or healed 
trachoma.” 

In large-scale chemotherapy pro- 
grams to control severe endemic tra- 
choma, the suppression of the as- 
sociated bacterial conjunctivitis is 
reported to reduce the degree of ocu- 
lar inflammation, and thus reduce the 
blinding consequences of tracho- 
ma.®""* Such bacterial conjunctivitis 
responds readily to short-term chemo- 
therapy (ie, four to six days) adminis- 
tered topically or systemically, and 
this reduction in bacterial conjuncti- 
vitis may contribute in large part to 
the beneficial results of short-term in- 
termittent treatment of trachoma.*’ 
In contrast, treatment studies among 
American Indians with mild tracho- 
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ma due to Chlamydia infection with- 
out overt bacterial conjunctivitis have 
shown that the consistent antibiotic 
levels afforded by systemically ad- 
ministered drugs given for three 
weeks seem to be more effective in 
suppressing the disease.^*'! 

In such mass chemotherapy pro- 
grams, then, the drugs utilized and 
route and schedule of administration 
should be determined by the purpose 
of the therapy as well as by the ad- 
ministrative and medical support 
available. If the purpose of treatment 
programs is to prevent visual loss 
from severe trachoma that may or 
may not be complicated by bacterial 
conjunctivitis, repeated short-term 
administration of antibiotics, either 
topical or systemic, or both, may re- 
duce the inflammation sufficiently to 
limit the scarring and visual loss even 
though the Chlamydia agent is only 
partially suppressed. In attempting 
to eradicate trachoma entirely, how- 
ever, it may be necessary to give 
longer and repeated courses of sys- 
temic therapy to suppress all signs of 
clinical disease and Chlamydia infec- 
tion. 
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Nonproprietary Names and 
Trademarks of Drugs 


Chlortetracycline—Aureomycin. 

Erythromycin—Erythrocin, Erythrogram, 
Erythroguent, Ilotycin. 

Doxycycline—Vibramycin. 
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Prophylactic Cryoretinopexy 
of Retinal Breaks 


Peter H. Morse, MD, Harold G. Scheie, MD 


Two hundred patients (231 eyes) under- 
going prophylactic cryoretinopexy for reti- 
nal breaks with a follow-up period from 
six months to three years were found to 
have no complications as a result of the 
treatment. There was no new retinal break 
formation, macular pucker, or subsequent 
retinal detachment. Analysis of type of ret- 
inal hole and location in 216 patients (223 
eyes) with clinical retinal detachment are 
reviewed to emphasize that all types of 
breaks in all quadrants of the fundus may 
lead to retinal detachment. Of particular 
note, 48% of retinal detachments initially 
occurred without antecedent symptoms. 
Prophylactic cryoretinopexy for retinal 
breaks is advocated. 
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o“ of the most controversial sub- 
jects among ophthalmologists is 
the indication for prophylactic cryo- 
retinopexy of retinal breaks without 
clinical retinal detachment.’ 

Histopathologic studies of eyes ob- 
tained at autopsy and reports on rou- 
tine examination of asymptomatic 
eyes have shown demonstrable reti- 
nal holes in from 4% to 18.3% of pa- 
tients or 2.4% to 10.6% of eyes exam- 
ined.*-* 

In other reports on examination of 
symptomatic patients complaining of 
light flashes or floaters, the incidence 
of retinal breaks ranges from 5.8% to 
16%.°"** 

Among clinical series of patients 
with retinal breaks observed without 
treatment to determine the subse- 
quent incidence of retinal detach- 
ment, the incidence of detachment 
varies from 2.8% to 28.6%.'*"° 

Reports of retinal detachment or 
other complications following prophy- 
lactic treatment vary from 0 to 676. ** 

It is the purpose of this communica- 
tion to present the results of prophy- 
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lactic eryoretinopexy in 200 patients 
(231 eyes) with a follow-up period 
from six months to three years. An 
analysis of the location and type of 
break causing clinieal retinal detach- 
ment in 216 patients (223 eyes) with 
primary, nontraumatie, rhegmato- 
genous retinal detachment is pre- 
sented to compare the frequency of 
the type of breaks that might be 
prophylactically treated, thus de- 
creasing the incidence of retinal de- 
tachment. 


Subjects 


The patients described in this report 
eame from the general ophthalmologic 
practice at the Scheie Eye Institute, Uni- 
versity of Pennsylvania, and outside refer- 
ring physicians. 


Clinical Retinal 
Detachment Data 


Among 216 patients with primary, 
nontraumatic, rhegmatogenous reti- 
nal detachments, seven were bilateral 
(3.2%), making a total of 223 eyes. 

The type of hole responsible for the 
retinal detachment was a horseshoe 
tear in 97 eyes (48.5%), round in 54 
eyes (24.2%), mixed in 45 eyes (20.2%), 
linear or along the posterior edge of a 
patch of lattice degeneration in 10 
eyes (4.5%), round with an operculum 
in 8 eyes (3.6%), crescentic on the end 
of an island of lattice degeneration in 
7 eyes (3.1%), and a curvilinear tear 
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on the posterior margin of a patch of 
chorioretinal atrophy in 2 eyes (0.9%). 

The total number of patients with 
lattice degeneration and retinal de- 
tachment was 69 (31.9%) with two bi- 
lateral cases or 71 eyes (31.8%). 
Among the retinal detachments 
caused by lattice degeneration, the 
type of break responsible was round 
in 31 eyes (48.7%), mixed in 21 eyes 
(29.6%), linear along the posterior 
margin of a patch of lattice degenera- 
tion in 8 eyes (11.8%), a crescentic 
break at the end of an island of lat- 
tice degeneration in 7 eyes (9.9%), and 
a horseshoe tear with an island of lat- 
tice in the flap in 4 eyes (5.6%). 

There were 89 aphakic retinal de- 
tachment patients (41.2%), with 5 bi- 
lateral or 94 eyes (42.2%). The number 
of patients with lattice degeneration 
underlying the aphakic detachment 
was 20 (22.5%), three of whom had bi- 
lateral detachment for a total of 23 
eyes (24.5%). 

The frequency of the quadrants of 
the fundus with patent holes in areas 
of detached retina was superotem- 
poral in 123 eyes (55.2%), supero- 
nasal in 74 eyes (83.2%), infero- 
temporal in 66 eyes (29.6%), and 
inferonasal in 25 eyes (11.2%). In one 
case (0.4%), no definite break could be 
detected. In patients with more than 
one break in areas of detached retina, 
each quadrant with such a break was 
counted. 

The patients experiencing subjec- 
tive symptoms of floaters or flashes of 
light prior to the appearance of clini- 
cal retinal detachment numbered 112 
(51.9%), four of whom had bilateral 
symptoms for a total of 116 eyes 
(52%). 

The number of aphakic patients 
with retinal detachment experiencing 
symptoms was 36 (40.4%), with 1 bi- 
lateral case or 37 eyes (39.4%). The 
number of asymptomatic aphakic ret- 
inal detachment patients was 53 
(59.6%). 

Symptomatic patients with lattice 
degeneration underlying their retinal 
detachments were 36 (52.2%), with 33 
patients (47.8%) having no symptoms 
prior to detachment. 

There were ten aphakic retinal de- 
tachment patients (50%) with lattice 
degeneration and symptoms. 
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Aphakie patients with retinal de- 
tachment caused by round holes were 
20 in number (22.5%), with 1 bilateral 
or 21 eyes (22.3%), while 42 (33.1%) 
nonaphakic retinal detachments were 
caused by round holes. There were 43 
aphakic patients (48.3%) with horse- 
shoe tears responsible for the detach- 
ment and 58 (41.7%) nonaphakic pa- 
tients with horseshoe tears. 

Among patients with a given type 
of tear, symptomatic horseshoe tears 
were found in 49 patients (51%), 
symptomatic round holes in 23 pa- 
tients (37.1%), symptomatic mixed 
breaks in 24 patients (53.3%), and 
symptomatic round holes with oper- 
cula in four patients (50%). 


Prophylactic 
Cryoretinopexy Data 


There were 200 patients, 31-with bi- 
lateral vitreoretinal disease (15.5%) or 
231 total eyes treated with prophy- 
lactic cryoretinopexy. One hundred 
three patients were male (51.5%) and 
97 were female (48.5%). There were 
114 right eyes (49.4%) and 117 left 
eyes (50.6%) treated. The age range 
was from 2 to 80 years with an aver- 
age age of 52.4 years. 

Eighty-four patients (42%) had a 
clinical retinal detachment in the fel- 
low eye, which brought them in for 
examination. Seventy-six of these pa- 
tients (90.5%) had no symptoms refer- 
able to the eye with subclinical vitreo- 
retinal disease. 

Of the total number, 73 patients 
(36.5%) complained of symptoms in 
the eyes without clinical retinal 
detachments. These symptoms con- 
sisted of floaters in 41 patients 
(56.2%), flashes of light in 17 patients 
(23.38%), and combined floaters and 
flashes of light in 15 patients (20.5%). 
One hundred twenty-seven patients 
were asymptomatic (63.5%). 

There were 21 aphakic patients 
(10.5%), eight of whom were sympto- 
matic (38.1%). 

Lattice degeneration was present 
in 95 patients (47.5%), 51 of whom 
had clinical retinal detachments in 
the fellow eye (53.7%). Eight aphakic 
patients had lattice degeneration 
(38.1%), and seven of them had a clini- 
cal retinal detachment in the fellow 
eye (33.3%). 


Fifty patients (25%) had a subclini- 


cal retinal detachment with subreti- 
nal fluid surrounding the break for at 
least 2 disc diameters and yet not 
having sufficient retinal detachment 


to impair the visual field or visual © 


acuity. Seven of the patients (28%) 
with subclinical detachment were 
aphakic. Twenty-four patients (48%) 
with subclinical detachment had a 
clinical retinal detachment in the fel- 
low eye. 

Thirty-two patients (16%) had vis- 
ible intravitreal or preretinal hemor- 
rhage at the time of examination, 
and three of these (1.5%) were apha- 
kie, constituting 14.8% of all aphakic 
patients in this series. 

Preoperative visual acuity was 
from 6/5 to 6/12 in 205 patients 
(88.7%), 6/15 to 6/21 in 8 patients 
(3.5%), 6/24 to 6/30 in 11 patients 
(4.8%), and counting fingers in 7 pa- 
tients (3%). 

Postoperative visual acuity was 
from 6/5 to 6/12 in 206 patients 
(89.2%), 6/15 to 6/21 in 8 patients 
(3.5%), 6/24 to 6/30 in 13 patients 
(5.6%), 6/100 to counting fingers in 
three patients (1.38%), and light per- 
ception in one patient (0.4%). 

The commonest reasons for reduced 
preoperative visual acuity were cata- 
ract, myopic degeneration, strabismic 
amblyopia, and central serous cho- 
roidopathy. Postoperative impaired 
acuity was due to the same reasons 
and to progression of the cataract. 
The one exception was a patient who 
had massive vitreous hemorrhage 41% 
months following treatment. 

The number of holes ranged from 
one to too numerous to count in some 
patients with lattice degeneration. 
There were 99 eyes (42.9%) with one 
hole, 41 eyes (17.7%) with two holes, 
23 eyes (10%) with three holes, 15 eyes 
(6.5%) with four holes, and 53 eyes 
(22.9%) with five or more holes. 
Thirty-eight (40%) of 95 patients with 
lattice degeneration had five or more 
holes. 

Among the aphakic eyes, there 
were six (28.6%) with one break, five 
(23.8%) with two breaks, four (19%) 
with three breaks, two (9.5%) with 
four breaks, and four (19%) with five 
or more breaks. 

The type of hole or break treated 
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" was round in 88 eyes (38.1%), horse- 


shoe shaped in 38 eyes (16.5%), round 
with operculum in 38 eyes (16.5%), lin- 


— ear along the posterior edge of an is- 
— land of lattice degeneration or a cres- 
. eentie tear at the end of a patch of 
- lattice in 14 eyes (6.1%), dialysis in 


two eyes (0.9%), and mixed in 48 eyes 


(20.8%). Three eyes (1.3%) had patches 
. of lattice degeneration without holes, 
= which were treated because of exten- 


— sive lattice degeneration, retinal de- 


tachment in the fellow eye, and im- 
. pending cataract extraction in the 
. treated eye. Thirteen patients (13.7%) 


with lattice degeneration and holes 


a -= showed mixed retinal breaks with not 


: x all breaks, most notably isolated 


= horseshoe tears, located within or at 


the borders of islands of lattice de- 





-~ generation. 


The frequency of retinal quadrants 


.. affected by holes was superotemporal 
— in 147 eyes (63.6%), superonasal in 91 


eyes (39.4%), inferotemporal in 89 


eyes (38.5%), and inferonasal in 46 
~ eyes (19.9%). 


There was a patent vessel bridging 


the break in four cases (1.7%). The 


type of vessel was arteriolar in one 


ease (25%) and venular in three cases 


(75%). In two patients (50%) with a 
posterior break along the margin of 
the island of lattice, there was a pat- 
ent venule bridging the break. One 
patient (25%) with a horseshoe tear 
had a patent venule bridging the 
tear, and one patient (25%) had a pat- 
ent arteriole bridging a round break 
with an operculum. 


Results 


In all patients treated with prophy- 
lactic eryoretinopexy, there were no 
complieations as a result of the treat- 
ment. In no cases to date has there 
been development of new retinal 
breaks, subsequent retinal separa- 
tion, or secondary macular change, 
such as a macular pucker or pigmen- 
tation. 

Two patients are notable. One pa- 
tient had a patent avulsed retinal ar- 
teriole bridging a round break with 
an operculum. This patient was on 
anticoagulant therapy and had a mas- 
sive recurrent hemorrhage into the 
vitreous 4% months following the 
cryoretinopexy. With clearing of the 
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hemorrhage over a period 1% years 
following the hemorrhage, no retinal 
detachment was seen, but the visual 
acuity was reduced to light percep- 
tion with an almost extinguished 
electroretinogram secondary to he- 
mosiderosis oculi. The second patient 
had a small venule bridging a horse- 
shoe tear that bled seven months fol- 
lowing cryoretinopexy. The blood rap- 
idly cleared with a return of the 
preoperative visual acuity of 6/7.5 
following photocoagulation of the 
ends of the vessel. 


Comment 


High-risk cases involving sympto- 
matic tears, aphakic eyes, horseshoe 
tears, and subclinical retinal detach- 
ments are especially dangerous.'* 
However, to deny the need for treat- 
ment because of the lack of symptoms 
or a percentage lower risk of subse- 
quent retinal detachment is not en- 
tirely warranted. As emphasized by 
our data on patients with clinical reti- 
nal detachment, all types of breaks 
with or without symptoms do produce 
retinal detachment, and any break 
that can be prevented from leading to 
retinal detachment should be treated 
if the prophylactic treatment has vir- 
tually no risk of complication. Cer- 
tainly, prophylactic cryoretinopexy of 
retinal breaks is not going to be 100% 
effective in all cases. The risk of other 
breaks occurring in the retina with 
time is a possibility, especially with 
extensive vitreoretinal disease. How- 
ever, prophylactic cryoretinopexy, if 
judiciously employed, will certainly 
reduce the incidence of retinal de- 
tachment substantially. The compli- 
cations of carefully applied treatment 
are insignificant when compared with 
the risk of subsequent retinal detach- 
ment. 

As foreefully emphasized by our 
data, the presence of symptoms is not 
an entirely safe prognostic guide and 
48% of our retinal detachment pa- 
tients initially had no premonitory 
symptoms. In some cases the symp- 
toms may be so transient and insig- 
nificant that they are disregarded by 
the patient. Arguments in favor of 
observing inferior retinal holes or pe- 
ripheral retinal degeneration with 
breaks in the inferior quadrants of 





the fundus because they are less dan- 
gerous than superior breaks are often 
falsely reassuring. Inferior retinal ' 
detachments are frequently insidious, 
becoming clinically manifest only 
when the macula detaches. 

Many other factors, such as patient 
reliability, age, occupation, treatment 
with miotic agents, imminent cata- 
ract extraction, uncorrected aphakic 
eyes in unilaterally aphakic patients, 
and the presence of a clinical retinal 
detachment in the fellow eye must 
also be considered when evaluating a 
patient for treatment. 

Lattice degeneration of the retina 
is a most dangerous condition because 
of the associated vitreous traction as 
well as its frequency (20% to 30%) as 
an underlying cause in series of reti- 
nal detachment patients. This is par- 
ticularly true among patients in their 
second and third decades. When lat- 
tice degeneration is treated, empha- 
sis should be placed on the treatment 
of all of the patches of lattice with a 
surrounding collar of healthy retinal 
tissue. While the round “trophic” 
holes in patches of lattice are the 
most commonly observed, the risk of 
crescentic or linear breaks at the mar- 
gins of islands of lattice cannot be ig- 
nored. 

All cases of lattice degeneration 
should not be treated initially. How- 
ever, extensive lattice with holes and 
localized detachments in young pa- 
tients should be treated because of 
the great risk of subsequent detach- 
ment of the retina. One may argue 
that it may be years, or never, before 
these patients develop retinal detach- 
ment, but unfortunately not all cases 
fit predictable patterns and there is 
no way of estimating how long a pe- - 
riod of observation is a safe period. 

In horseshoe tears without subclini- 
cal detachment, cryopexy alone is 
generally adequate treatment. Even 
in many cases of horseshoe breaks 
with subclinical detachment and 
round breaks with or without oper- 
cula and subclinical detachment, 
cryoretinopexy alone may be ade- 
quate and the cases in this series have 
been treated successfully. However, 
with a horseshoe tear and continuing 
vitreous traction, as well as a greater 
than 2 disc diameter margin of sub- 
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retinal fluid, a much more certain 
method of therapy is a trapdoor buck- 
, ling operation. 

The problem of recurrent vitreous 
hemorrhage encountered with a pat- 
ent retinal vessel bridging a break or 
an avulsed vessel on an operculum, as 
described by Robertson et al,?* was a 
source of recurrent vitreous hemor- 
rhage in two of our patients as well. 
This type of problem, as yet, has no 
entirely satisfactory solution; how- 
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ever, a trapdoor buckling operation to 
relieve focal vitreous traction possibly 
coupled with photocoagulation to the 
attached ends of the patent vessel 
should be considered. Diathermy ap- 
plied to the points of the attached 
vessels in the bed could also be used. 

As pointed out by Robertson and 
Norton,” meticulous care in the appli- 
cation of treatment is essential. The 
entire area surrounding the break or 
patch of vitreoretinal degeneration 
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Prognosis of Asymptomatic Retinal Breaks 


Norman E. Byer, MD 


Although the causative role of the reti- 
nal break in the onset of retinal detach- 
ment is well established, guidelines for 
the understanding of the relative risks of 
various types of breaks have been largely 
lacking because of the paucity of pro- 
spective clinical studies of retinal breaks. 
A series of 162 retinal breaks in 125 pha- 
kic, non-'*fellow" eyes was observed with- 
out treatment for from three to nine years. 
None of the breaks progressed to clinical 
retinal detachment. One patient did de- 
velop a small subclinical retinal detach- 
ment. It was concluded that the presence 
or absence of symptoms in association 
with the onset of the retinal break is 
the most important prognostic criteri- 
on. Prophylactic treatment is rarely indi- 
cated in asymptomatic retinal breaks, 
but should be recommended in cases of 
symptomatic breaks. 


he pathogenetic role of the retinal 
break is the foundation of the 
modern understanding of retinal de- 
tachment. Consequently, in cases of 
retinal detachment, the permanent 
closure of all retinal breaks is the es- 
sential goal of treatment. It has ap- 
peared entirely logical therefore that 
in eyes in which retinal breaks are 
discovered but in which no retinal de- 
tachment has yet occurred, there is 
the golden opportunity for effective 
preventive treatment. In some cases 
this is undeniably a proper conclusion, 
and such treatment should be carried 
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out. However, in former years it was 
erroneously believed that almost all 
retinal breaks eventually led to a reti- 
nal detachment. Although Gonin' re- 
ported a few cases of retinal breaks 
that did not result in detachment, he 
emphasized that he believed these 
cases to be very exceptional. This 
opinion is still held rather widely, and 
the presence of a retinal break is still 
often looked upon as a substantial 
threat to the health of the eye. The 
findings of the present study of the 
natural history of retinal breaks, left 
untreated, strongly contradict this 
view and justify the conclusion that 
the overwhelming majority of retinal 
breaks do not result in retinal detach- 
ment. How may one distinguish reti- 
nal breaks that have a dangerous 
prognosis from those that do not? 
Any retinal break of whatever 
type, size, shape, or location is capable 
of causing a retinal detachment, if 
the necessary combination of other 
circumstances is present. It is usually 
agreed that breaks that are superior 
in location, larger in size, and of the 
tractional type are somewhat more 
dangerous than others. However, I 
believe that the history of associated 
symptoms provides a more useful 
prognostic criterion than any of the 
other factors noted above. In 1955, 
Colyear and Pischel* reported a long- 
term follow-up study of 15 patients 
who had untreated symptomatic reti- 
nal breaks. Of these, 33% developed a 
retinal detachment. Those who did 
not were observed from four months 
to 7% years. In 1960, the same au- 


thors? reported a larger series of 42 
patients with untreated symptomatic 
retinal breaks, observed from 5 to 16 
years. Of these, 2876 developed retinal 
detachments. In a more recent report, 
Davis: observed 31 patients with 
symptomatie breaks for from six 
months to 16 years and found that 
35% detached. 

The present report is a long-term 
follow-up study of 113 patients with 
asymptomatic retinal breaks, ob- 
served for from three to nine years. 


Materials and Methods 


One hundred thirteen patients examined 
between October 1962 and September 1969 
for reasons not involving any retinal 
symptoms were found to have unsuspected 
retinal breaks and were observed without 
any treatment for a minimum period of 
three years. À much larger number of pa- 
tients with the same finding are not in- 
cluded in this report because they have not 
been followed-up for the three-year min- 
imum. Also excluded from this study were 
patients referred to me because of retinal 
abnormality, eyes that had had previous 
cataract or retinal surgery, fellow eyes in 
patients with a previous retinal detach- 
ment, eyes in which a subclinical retinal 
detachment was present when first exam- 
ined, and eyes with symptomatic retinal 
breaks. Three patients who met the crite- 
ria for inclusion are not included in the 
present study because they were treated 
prophylactically during the early part of 
the period of the study, even though they 
showed no progression. Two of these pa- 
tients were perhaps treated unnecessarily 
and would not now be recommended for 
treatment by my current standards. The 
third patient had a beginning horseshoe 
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using indirect binocular ophthalmoscopy 
with scleral indentation, and most of the 
retinal breaks were also examined with the 
Goldmann contact lens and slit lamp. Pa- 
tients were asked to return for follow-up 
examinations at yearly intervals, but 
many returned only after an interim of 
several years. 

Findings at the Beginning of Study.—One 
hundred twenty-five eyes of 113 patients 
harbored asymptomatic retinal breaks. 
They were bilateral in 12 patients. A total 
of 103 eyes had a single break; 22 eyes 
(17.6%) had multiple (two to five) breaks. 
Fifty-six patients were male, 57 female. 
Ages ranged from 11 to 79 years with 17 Fig 1.—Location of retinal breaks (N = 162) by meridian (44.6% are in the superior half 
patients between 10 and 19 years of age, 16 Of the retina). 
between 20 and 29, 30 between 30 and 39, o 
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* throughout the complete retinal periphery ; 





26 between 40 and 49, 17 between 50 and 2 
59, 4 between 60 and 69, and 3 over 70. The * 
follow-up period ranged from three to nine : 
years: 19 patients were followed-up for 
three years, 23 for four, 24 for five, 21 for , 


six, 17 for seven, 7 for eight, and 2 for à 
nine. The average was 5.2 years. However, 


since these are asymptomatic breaks, the Fig 2.—Refractive status (spherical equivalent) of 125 eyes with retinal breaks. 
time of their onset is unknown, and many n 
of them undoubtedly existed for many 90 Y 


years prior to their discovery. A total of 

162 retinal breaks (1.48/patient) was 

found—114 round holes without operculum 

(70.4%), 22 breaks with free operculum 

(13.6%), and 26 breaks with an attached 

flap (16%). The sizes of the retinal breaks 40 
were estimated as follows: less than 0.25 

dise diameter (DD) in 105 (64.8%); 0.25 to 

0.50 DD in 39 (24.1%); 0.50 to 1 DD in 10 

(6.2%); 1 DD or more in 8 (4.9%). Most of 

the breaks were temporal in location, with 

a small preponderance in the inferior tem- 

poral quadrant. However, 44.6% of the 30 
breaks were in the superior half of the ret- 
ina (Fig 1). Forty-eight percent (78) of 
breaks were within the lesions of lattice 
degeneration. In 118 cases (72.8%) breaks 
exhibited a tiny adjacent “cuff” of eleva- 
tion of the retina. In 16 breaks the flap 20 
only was elevated and these are included in 
this category. Eighty-nine breaks (55%) 
showed some degree of adjacent pigmenta- 
tion, in many no more than the tiniest dis- 
cernible amount. The refractive error of 
eyes with breaks was shifted moderately 
to the myopic side, with 65.6% of involved 
eyes showing some degree of myopia (Fig 
2). 

Changes Observed During Study.—In none 
of the 113 patients (162 breaks) did a clini- 
cal retinal detachment develop. In one pa- 
tient an adjacent area of retina surround- 
ing the break became shallowly detached 
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for a diameter of 3 DD and is considered a 
subclinical retinal detachment. In three 
patients a tiny cuff of retina at the edge of 
the break became detached for a diameter 
of less than 1 DD. 

(In a larger group of asymptomatic reti- 


. mal breaks but with less than three years’ 


follow-up, and therefore omitted from this 
report, no case of clinical retinal detach- 
ment has developed.) 

One patient had a retinal break with a 


— tiny cuff elevation adjacent to it that later 





. disappeared. In two patients an apparent 


increase in the amount of pigmentation oc- 
curred in the vicinity of the break. In 11 
patients new retinal breaks appeared in 
other locations. Neither the subclinical 


- detachment nor any of the retinal breaks 
has been treated. Treatment was recom- 


mended but refused by one patient with a 
horseshoe tear at 12 o'clock that exceeded 1 


-= DD in diameter. This tear has shown no 
^. progression in five years. 


Comment 


Unquestionably the single most im- 
portant finding in the present study 


was the failure of any of the retinal 


DreaksS LO Progress LO e 3 A 
detachment. This is in striking con- 


 trast with the two studies of Colyear 


and Pischel?* and that of Davis* in 
which, respectively, it was reported 
that 33%, 28%, and 35% of patients 
with symptomatic retinal breaks de- 
veloped retinal detachment. How- 
ever, the results of the present study 
tend to corroborate two other reports. 
Neumann and Hyams? observed 46 
phakie eyes that were not "fellow" 
eyes and that had asymptomatic reti- 
nal breaks for from one to six years 
without treatment. No more than 
possibly one of these eyes developed 
retinal detachment, although the text 
is unclear as to the identity of this 
eye, which also evidently had some 
history of injury. In another part of 
Davis’ study,‘ it was reported that of 
111 phakic eyes with asymptomatic 
breaks, only six (5%) progressed to de- 
tachment. However, two other differ- 
ences between Davis' series and the 
present series must be taken into ac- 
count. Of his group of 183 asympto- 
matic eyes, 78% (148) were fellow 
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. eyes, and 39% (71) had horseshoe 


tears. The present study excluded all 
fellow eyes, and contained only 16% 
horseshoe tears. 

What factors account for the large 
discrepancy between the low risk of 
detachment found in the present 
study and the relatively high risk 
found in series of symptomatic 
breaks? One reason undoubtedly is 
that the present group excludes fel- 
low eyes of patients with previous 


retinal detachment. This was done in - 


the interest of avoiding confusion 
because these cases constitute a 
somewhat separate category that will 
not be discussed in this communica- 
tion. In some of the cases in the pres- 
ent report, there actually may have 
been symptoms associated with the 
onset of the retinal breaks, but they 
were overlooked or forgotten. It may 
be that some clinical retinal detach- 
ments develop later from preexisting 
asymptomatic retinal breaks, even 
though none has yet been seen in the 
tween symptomatic and asymptomat- 
ic is, after all, an artificial one, and no 
essential anatomical difference exists 
between them, since both types of 
break produce an open pathway from 
the vitreous space into the subretinal 
space, thereby setting the necessary 
stage for the onset of a retinal de- 
tachment. However, certain relative 
differences may be observed. When 
symptoms are present they are the 
result of vitreoretinal traction or 
hemorrhage. Hemorrhage is the re- 
sult of traction and is common in 
symptomatic breaks furthermore be- 
cause these breaks tend to be larger 
than asymptomatic ones. Retinal 
breaks produced by traction are ei- 
ther breaks with attached flaps or 
breaks with free opercula. Those with 
attached flaps are well known to be 
more dangerous than other types of 
retinal breaks, yet 16% of the breaks 
in the present study were of this type. 
It is generally believed that breaks in 
the superior quadrants are more dan- 
gerous than those in the inferior 


quadrants. Yet, in Colyear and Pi- 
schel's first series,’ nine of the ten ret- 
inas that did not detach had breaks : 
located at or above the horizontal me- 
ridian, and in their later report,’ 26 of 
the 30 retinas that did not detach had 
breaks in the superior quadrants. In 
the present study, 44.6% of the breaks 
were in the superior half of the ret- 
ina. The sizes of the breaks in this re- 
port are statistically smaller than 
those seen in a retinal detachment 
population, only 11% being 0.50 DD or 
larger in diameter. The refractive 
status of the present group resembles 
that seen in eyes with retinal detach- 
ment. 

It would seem that the relatively 
smaller sizes of the retinal breaks and 
the decreased prevalence of contin- 
uing vitreoretinal traction in the 
present group are factors that ex- 
plain not only the lack of symptoms, 
but also the absence of retinal detach- 
ment. 

In conclusion, I am of the opinion 
ment of asymptomatic retinal breaks 
in phakic eyes should not be recom- 
mended unless the breaks are unusu- 
ally large, located quite far posterior 
to the equator, or are associated with 
a progressing adjacent detachment of 
the retina. In cases of symptomatic 
breaks, however, because the risk of 
retinal detachment is much greater, 
treatment should probably be recom- 
mended in all cases. 
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Five-Year Perspective on Trachoma 
in the San Xavier Papago Indian 


Gerald L. Portney, MD, Susan B. Portney, MA 


For five consecutive years, active tra- 
choma has been surveyed and treated in 
the entire population of the San Xavier Pa- 
pago Indian Reservation on the premise 
that only such a major effort would be 
successful in eradication of this disease. 
Numerous socioenvironmental factors 
have been evaluated in detail. During that 
time, rapid improvement in housing and 
sanitation standards has occurred. The 
incidence of active trachoma has been 
substantially reduced in the children and 
virtually eliminated in the adults as a re- 
sult of this wide-scale effort. Never- 
theless, the total reservation screening 
approach does not seem to have been 
warranted. 


or many years the diagnosis and 

treatment of trachoma on the 
American Indian reservations has 
been primarily centered in the schools 
where screening programs have been 
conducted on an annual or, occasion- 
ally, on a more frequent basis. On one 
reservation, the San Xavier Papago, 
the incidence of active disease in the 
Mission School ran as high as 74% in 
one particular year according to the 
Public Health Service Phoenix area 
trachoma control unit.' Through con- 
tinued effort, this team was success- 
ful in lowering the rate to an average 
of 14%, where it hovered for two con- 
secutive surveys prior to the initia- 
tion of the present study. Because of 
the persistence of this level of active 
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trachoma and because of an apparent 
need for even greater efforts towards 
its elimination, the PHS Health Pro- 
gram Systems Center in Tucson de- 
cided in 1968 to begin a program of 
eye examinations for the entire San 
Xavier Papago Indian population. 

Coupled with this medical care, so- 
cial, psychological, sanitary, and envi- 
ronmental analyses of 41 variables 
for each household were undertaken 
in a search for any individual factor 
that could be positively correlated 
with the presence of trachoma. All of 
these results have been the subject of 
previous reports,'-? except for one ad- 
ditional factor which will be subse- 
quently described. Perhaps the most 
important information garnered was 
the lack of sufficient sanitation in 
the washrooms of the Mission School. 
After an independent investigation, 
this finding was substantiated by 
the Pima County Health Department, 
which has jurisdiction in these mat- 
ters.” As a result of their enforcement 
of proper standards, the past year has 
seen paper towels brought into com- 
mon use to replace the solitary rag 
previously utilized by everyone to dry 
face and hands. 

Five consecutive years of this 
survey have now been completed and 
many data have been collected. Dur- 
ing that time, all patients with active 
trachoma and their families have 
been treated with appropriate oral 
doses of sulfonamides. The initial 
question of the entire study—whether 
total reservation screening is more 
effective than only school surveys in 
trachoma eradication—is now ready 
for discussion. 


Method 


Since 1968, a temporary eye clinic to 
which all children and adults were invited 
has been set up once each year at the San 
Xavier Mission School. Transportation 
from any point on the 25-sq-mile reserva- 
tion was provided by the PHS for any resi- 
dent who desired it. Examinations were 
conducted using a binocular loupe and a 
variable intensity light source. All those 
with signs of active trachoma were judged 
according to the MacCallan classification 
criteria‘ and treated orally with triple sul- 
fonamides composed of equal parts of sul- 
famerazine, sulfamethazine, and sulfa- 
diazine based on an adult dose of 3 gm per 
day for a duration of three weeks. All fam- 
ily members of patients were also treated 
whether they themselves had trachoma or 
not. 

Those Indians who did not come to the 
temporary clinic were then visited in their 
homes. Papago-English translation and di- 
rections from place to place were provided 
by a Papago nurse interpreter and envi- 
ronmental and sanitation data were col- 
lected by a sanitary engineer. Social and 
psychological questions were prepared by a 
sociologist who, during the last two years 
of the survey, obtained their answers and 
provided paramedical assistance. In the 
fifth year of this project the amount of 
television watched per week by each San 
Xavier Indian was recorded and used as an 
indicator of acculturation and, therefore, 
of health awareness. 


Active Trachoma in San Xavier 
Papago Indian Population 


Mission Adult, Total, 
School, % 9/6 9/5 





Year 











ate he, Pe ee oe -PS g "cm 
os T an : *: 


Results 

During each year, an average of 
only 2056 of the total population came 
to the temporary eye clinic. As a re- 
sult, visits were made to nearly 100 
homes, where examinations were sub- 
sequently completed on 99% of those 
people who were eligible. 

Over the five years of the study, 696 
different individuals have been eval- 
uated, although the total in any one 
year did not exceed the 514 seen dur- 
ing 1972, the fifth year of the project. 
The number of Indians examined was 
as follows: 1968, 441; 1969, 425; 1970, 
446; 1971, 449. The differences in these 
figures represent changes in the pop- 
ulation including deaths and out-mi- 
gration (approximately 175) vs births 
and  in-migration (approximately 
275). 

Of the total of 696 Indians, 100 
have been positive for active tra- 
choma, an overall rate of 14%. Of that 
100, 67 were “cured” after one year of 
treatment, 11 after two years, 2 after 
three years, and 1 after four years. 
Five others had once been positive for 
trachoma, were “cured,” regained it, 
and were “cured” once again. This to- 
tals to 86 people who have had the dis- 
ease in the past but are now normal. 

Of the 14 Papagos who were found 
to be positive in the fifth year of the 
study, seven were trachomatous for 
the first time. Thirteen were children, 
four of whom were students in the 
Mission School. One Indian woman is 
the only remaining adult with tra- 
choma and the only one who has not 
been cured after five years. In a 
search for inclusion bodies in her lids, 
which had been classified for tra- 
choma at MacCallan’s stage III, 
scrapings were made and slides were 
prepared and examined by a virolo- 
gist at the University of California at 
Davis, School of Medicine. No evi- 
dence of inclusion bodies could be 
found despite hours of microscopical 
investigation. 
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Results of the television evaluation 
showed that approximately one third 
of the Papagos watch no television at 
all, one-third watch 1 to 19 hours per 
week, and one-third watch more than 
20 hours per week. The data are as 
follows: 32% watch no television; 27% 
watch 1 to 9 hours; 18% watch 10 to 19 
hours; 20% watch 20 to 29 hours; 4% 
watch 30 to 39 hours, and 4% watch 
more than 40 hours. There was no cor- 
relation between this variable and 
the presence or absence of trachoma. 


Comment 


The most dramatic result of this 
study has been the reduction of active 
trachoma in the overall population of 
San Xavier Papago Indians to less 
than 3% and the near obliteration of 
this disease in the adults. Even its in- 
cidence in the Mission School has fall- 
en to an all time low of 5% (Table). 

It is not clear why the result has 
been so profound. Perhaps it is be- 
cause a number of health improve- 
ment factors have been operating 
simultaneously. In particular, water 
has been piped into every home, in- 
door bathrooms have been provided to 
most, new housing has been made 
available to some, and gainful em- 
ployment has been found for many of 
these Indians. In addition, on this res- 
ervation the PHS has maintained a 
concentrated interest in this disease 
that has involved health care profes- 
sionals, sanitation officials, and teach- 
ers. In addition, the amount of tele- 
vision watching on the San Xavier 
Papago reservation is representative 
of at least a moderate degree of ac- 
culturation and indicates that, by and 
large, these Indians are as conscious 
of good health standards as is society 
in general. All of these factors cannot 
help but improve the patients’ atti- 
tude toward trachoma and their de- 
sire to rid themselves of the disease. 

One of the most interesting statis- 
tics from this survey is the fact that 





approximately 90% of the people who 
had trachoma did not develop the dis- 
ease again after its initial “cure”’ 
during the course of this investiga- 
tion. Whether the trachoma agent is 
merely dormant or whether true im- 
munity has developed cannot be eval- 
uated on the basis of these results 
alone. 

Finally, the initial question con- 
cerning the value of total reservation 
screening for trachoma must be con- 
sidered. Its implicit premise was that 
the adults acted as a pocket of infec- 
tion for the children. It then followed 
that, without treating all positive 
adults, the trachoma rate in children 
could not be reduced to zero. Unfortu- 
nately, despite the virtual elimination 
of this disease in the adult population, 
there is still active trachoma in the 
children. Therefore, it can be con- 
cluded that total reservation screen- 
ing does not seem warranted. It is a 
costly and time consuming endeavor 
and would not be practical on larger 
reservations. 

This does not imply that trachoma 
in adults should be overlooked, but 
rather that the search for it might 
better be conducted in the setting of 
the routine physical examination at 
every Indian hospital. The psycholog- 
ical effect on eye care would be just as 
intense and the patient coverage 
would be even broader. If this could 
be accomplished along with continued 
school surveys, trachoma may yet be 
eradicated from the American Indian 
reservations. 
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Infections Following 


Scleral Buckling Procedures 


Maj Richard A. Ulrich, USAF, MC, Thomas C. Burton, MD 


Cultures of 638 routine preoperative 
conjunctival specimens prior to retinal 
detachment surgery demonstrated bacte- 
rial contamination with Staphylococcus 
epidermidis in 37%, S aureus in 3%, 
Proteus in 1%, Klebsiella in 1%, and 
Pseudomonas in 0.2%. Postoperative in- 
fection with rejection of the scleral im- 
plants occurred in 4% (37) of 878 oper- 
ations. The risk of a clinical infection was 
increased statistically when a preopera- 
tive culture demonstrated pathogenic 
bacteria, when episcleral solid silicone 
was used in surgery, and when the proce- 
dure was a reoperation. Age, sex, side of 
surgery, type of anesthesia, aphakia, pre- 
operative contamination with S epider- 
midis, drainage of subretinal fluid, dis- 
insertion of muscles, or the use of 
silicone sponges did not influence the 
vulnerability of the eyes to postoperative 
infections. The risk of recurrent detach- 
ment following surgical removal of the in- 
fected materials was found to be 33%. 


he elements utilized in retinal 
detachment surgery occasionally 

are rejected or extruded. Almost in- 
variably this complication is associ- 
ated with infection. Many factors 
seem to contribute to this problem in 
addition to the obvious one of im- 
planting one or more foreign bodies. 
Lincoff et al' found bacterial contami- 
nation in 58% of their cases and a 
postoperative infection rate of 3.596. 
They suggested that prolonged sur- 
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gery (aphakia, reoperation, or drain- 
age of subretinal fluid) predisposes to 
postoperative infections. 

Cases in which preoperative cul- 
tures were performed and cases of 
postoperative clinical infections oc- 
curring from 1969 through 1972 at the 
University of Iowa Hospitals were 
analyzed to determine the most im- 
portant factors leading to infection. 


Materials and Methods 


A total of 878 scleral buckling proce- 
dures were done between Jan 1, 1969, and 
Dec 31, 1972. Routine preoperative cultures 
were obtained on 638 cases from August 
1969 through December 1972. Cultures 
were not done during the first seven 
months of 1969. The minimum length of 
follow-up was six months. 

The technique was as follows: A calcium 
alginate swab was moistened with 5% fetal 
calf serum in 10% minimum essential me- 
dium with Earle salts buffered in sodium 
bicarbonate. This swab was inoculated 
from the lower conjunctival fornix into soy 
broth (Trypticase) which was agitated and 
streaked onto a blood agar plate. Both me- 
dia were incubated in 5% carbon dioxide at 
37 C, and examined at 24 and 48 hours. 

The patients were divided into three 
groups and compared for age, sex, side of 
operation (right or left eye), aphakia, type 
of operation and implant used, disinsertion 
of muscles (0, 1, 2 and 3), drainage of sub- 
retinal fluid, type of anesthesia (local or 
general), and the presence of diabetes. 

The first group included the 841 oper- 
ations which were not followed by infec- 
tion. The second group was comprised of 37 
patients who developed clinical infections, 
but did not necessarily have positive pre- 
operative or postoperative cultures. The 
third group consisted of 34 patients with 
positive preoperative conjunctival cultures 
(pathogens). These groups were compared 
statistically using the Fisher exact test 


and the x? test for significant differences. 
Several routine precautions against in- 
fections were exercised. In patients with 
obvious blepharitis, the operation was de- 
layed and antibioties were administered 
topically for several days. In all cases anti- 
bioties (polymyxin B sulfate, gramicidin, 
and neomycin sulfate) were administered 
topically three to five times daily for 24 to 
48 hours. The brow was shaved and the 
lashes were clipped. Three hexachloro- 
phene facial scrubs were performed the 
evening prior to surgery. In the operating 
room, the patient's face and conjunctival 
sac were cleansed only with saline before 
adherent plastic drapes were applied. Prior 
to closure of the conjunctiva and the Tenon 
capsule, the globe was irrigated with 
copious amounts of saline. At the end of 
the procedure, a 0.5% neomycin-bacitracin 
solution was instilled into the operative 
site. Silicone sponges, but not solid silicone 
implants, were immersed in the neomycin- 
bacitracin solution before insertion. 
Postoperative treatment included anti- 
biotics applied topically or a combination 
antibiotic-steroid solution applied topically 
four times daily for two to three weeks. 


Results 


Bacteriologic Findings.—Preopera- 
tive conjunctival cultures were avail- 
able for 73% (638 of 878) of scleral 
buckling procedures. The overall rate 
of contamination by pathogens was 
5%. Results of the cultures of 638 rou- 
tine preoperative conjunctival speci- 
mens were as follows: 


Organism % 
No growth 56 
Staphylococcus epidermidis 37 
S aureus 3 
Proteus 1 
Klebsiella 1 
Pseudomonas 0.2 
Miscellaneous 2 
Total 100 
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The postoperative infection rate 
was 4% (87 of 878) over the four-year 
period. The diagnosis of an infection 
is a clinical judgment based upon ocu- 
lar pain, discharge, conjunctival in- 
jection, subeonjunctival hemorrhage, 
bloody tears, fistula formation, loss of 
prominence of the internal buckle, 
protrusion or exposure of the implant, 
and bacterial cultures. There was no 
significant variation from year to 
year. In only 28 of 37 cases were cul- 
tures of the infected implants taken. 
Some organism was cultured in each 
of the 28 cases. The results are shown 
in Table 1. 

Of the 37 infected cases, 28 had cul- 
tures prior to the buckling procedure 
and again at the time of removal of 
the implants. Agreement of the two 
cultures occurred in five cases or 23% 
(two S aureus, two S epidermidis, 
and one Proteus). 

Of the 234 preoperative cultures 
positive for S epidermidis, only two 
were followed by infection with the 
same organism. This is not to imply 
that S epidermidis is unimportant, 
for it was the offending organism in 
14 of the 28 cases cultured. 

Conjunctival cultures demonstrat- 
ing S aureus, Proteus, Pseudomonas, 
or Klebsiella showed an increased risk 
of subsequent infection. Thirty-four 
preoperative cultures were positive 


Table 1.—Organisms Cultured 
From Infected Scleral Implants 


Organism 
S epidermidis 
S aureus 
Proteus 
Klebsiella 
a-hemolytic streptococcus 
Total 





for these organisms, and 4 led to an 
infection (8 of 18 positive for S 


aureus and 1 of 7 positive for Local anesthesia was utilized ine — 


Proteus) One of the three positive 
cultures for S aureus was followed by 
an infection from which S epider- 
midis was cultured. 

Of the 37 infected implants, preop- 
erative cultures were available on 31. 
Therefore, 34 positive cultures led to 
four infections (11.8%) and 604 nega- 
tive or nonpathogenic cultures led to 
27 infections (4.5%). 

Statistical analysis showed a sig- 
nificantly increased risk of a postop- 
erative infection developing, if the 
preoperative cultures were positive 
for pathogens (Fisher exact test: 
P=.019). 

Another patient who developed a S 
aureus infection was found to have a 
preoperative culture positive for that 
organism only in the unoperated eye. 
An additional patient with postopera- 
tive S awreus infection was found 
subsequently to carry that organism 
in the nose. 

Comparison of Surgical Tech- 
niques.—Statistical comparison of the 
37 clinically infected patients with 
the 841 noninfected patients indi- 
cated that there was an increased risk 
of postoperative infection following 
the use of episcleral solid silicone im- 
plants (x?=22.14, P=<.01). Likewise, 
there was a significantly increased 
rate of infection following reopera- 
tions (x? 2 4.79, P=<.05). 

The use of episcleral silicone 
sponges did not increase the infection 
rate (compared to solid implants). 
Drainage of subretinal fluid was not 
associated with a greater rate of in- 
fection compared to cases done with- 
out drainage. In addition, dis- 
insertion of one, two, or even three 


Table 2.—A Comparison of Preoperative Bacterial Conjunctival Flora 


Cason & 
Winkler4 
1954 
Alabama 


S epidermidis, % 
S aureus, % 
Klebsiella, 9/5 
Proteus, % 
Pseudomonas, % 


Smith’ 
1954 
London 


Polack 
et alé 
1967 

New York 


Lincoff 
et al!* 
1970 
New York 


Ulrich & 
Burton 
1974 
lowa 





* These are intraoperative rather than preoperative cultures. 
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muscles did not influence the infec- 
tion rate. 


78% of the noninfected group and in 
74% of the infected group. Other fac- 
tors evaluated included age, sex, right 
or left eye, aphakia, accessory im- 
plants, and presence of diabetes. 
‘None of these increased the risk of in- 
fection. Since cryotherapy was used 
exclusively, no comparison was pos- 
sible with diathermy. 

Clinical Course of Infected Im- 
plants.—Of the 37 infected cases, 20 
(54%) implants were removed within 
3 months, 8 (22%) in 4 to 6 months, 3 
(8%) in 7 to 12 months, and 6 (16%) 
more than one year following the 
scleral buckling operation. Of the 
nine sponges, three were removed 
within the two-month "acute" rejec- 
tion period described by Russo and 
Ruiz, who encountered a 24.4% infec- 
tion rate. Of the 28 procedures using 
only solid implants, 12 infections oc- 
curred within this two-month period. 

Surgical failures were associated 
with infection in 13 of 37 patients be- 
fore the implants were removed and 
were considered inoperable. Eight ad- 
ditional patients (83%) developed a 
recurrent detachment, usually within 
one month, after removal of the im- 
plants. Reoperation was successful in 
only four of this group. 


Comment 


The incidence of pathogens follow- 
ing routine preoperative conjunctival 
cultures were found to be 5% in this 
series. This compares favorably with 
studies done by Lincoff et al' (6%), Ca- 
son and Winkler (9%), and Smith? 
(9%). A much higher incidence of 
pathogens was found by Polack et al^ 
(85%). Table 2 gives a detailed com- 
parison. 

A postoperative infection statisti- 
cally is more likely to occur if a preop- 
erative conjunctival culture demon- 
strates pathogenic organisms. The 
potential yield from routine, preoper- 
ative cultures appears to be rather 
low. Theoretically, if all patients with 
cultures positive for pathogens had 
been prevented from developing an 
infection, the rate would have de- 
clined only from 4.2% to 3.8%. Look- 
ing at the problem another way, the 
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risk of subsequent infection, when a 
pathogen is demonstrated on a preop- 


. erative culture, is about 12%, despite 


routine topical application of anti- 
biotics for one or two days. 

With cultures taken at surgery, 
Lincoff et al' demonstrated a pre- 
dictability of 18% subsequent infec- 
tion with S aureus. We found a sim- 
ilar rate of 14%, when only S aureus 
is considered. Therefore, intraopera- 
tive cultures are not much more pre- 
dictive than preoperative cultures, 
and by the time the former results 
are available, it is obviously too late 
to postpone surgery. 

Postinfection cultures are academ- 
ically interesting, but provide little 
useful information for management 
of the infection. Once an infection de- 
velops, the implanted materials invar- 
iably require surgical removal, which 
is usually curative. If the chorioreti- 
nal bond is thought to be inadequate, 
delaying action may be achieved by 
topical or systemic administration of 
antibiotics, or both. During this inter- 
val, photocoagulation can be used 
safely. 

In the event of acute scleral ab- 
scess, which is manifest by a creamy- 
yellow appearance to a portion of the 
retina overlying the buckle and a rap- 
idly progressive exudate in the sur- 
rounding vitreous, there is no justi- 
fieation in failing to remove the 
implants immediately. A culture of 
the implant is mandatory in these 
cases. These patients require sys- 
temic antibiotic therapy for several 
days, and, depending on the degree of 
vitreous reaction, may be benefited 
by systemic steroid therapy. 

The cause of the increased rate of 
infection following the use of episcle- 
ral solid silicone is speculative. 
Length of the operative procedure 
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does not seem implicated, since there 
was no significant difference in infec- 
tion rate between patients receiving 
local and general anesthesia. At the 
University of Iowa approximately 
70% of the buckling procedures are 
done with scleral flaps and 15% each 
with episcleral sponges and episcleral 
solid silicone. 

Silicone sponges are used primarily 
on giant tears, posterior breaks, and 
large radial tears. Episcleral solid sili- 
cone is used on cases with equatorial 
staphylomata and cases which require 
a buckle exceeding 180^ around the 
globe. Preparing scleral flaps beyond 
180° is frequently too time consuming 
for local anesthesia, and necessitates 
removal of more muscles. It seems 
likely that the volume of the foreign 
body may be the primary cause of the 
increased rate of infection in the 
episcleral silicone group. 

Theoretically, the risk of infection 
in the retinal detachment population 
could be reduced by only 0.4%, if pa- 
tients with positive preoperative con- 
junctival eultures could be prevented 
from developing an infection. On the 
other hand, this represents approxi- 
mately an 11% reduction in the in- 
fected group. Therefore, in an effort 
to reduce the rate of postoperative in- 
fections, we now cancel scheduled 
surgery on patients with positive cul- 
tures and avoid additional ocular ex- 
aminations with scleral indentation 
or fundus contact lenses. The patients 
are treated for several days with ap- 
propriate topically administered anti- 
biotics, determined by in vitro sensi- 
tivities, until the organism can no 
longer be cultured from the conjunc- 
tiva. During the time included in this 
study, culture results frequently were 
not available at the time of surgery. 
This problem has been solved by hav- 


ing the laboratory technician report 
to work one-half hour prior to the 
start of the surgical schedule each 
day. Even when pathogens were 
known to be present, surgery usually 
was carried out if the eye did not ap- 
pear to have a clinical conjunctivitis 
or blepharitis. While cultures were 
available on only 7396 of the cases in- 
cluded in this study, the figure now is 
approaching 100%. 

The postoperative infected scleral 
buckle remains an important prob- 
lem. This group of patients has a 
much lower rate of surgical reattach- 
ment (54%). In addition, since 33% be- 
come detached following removal of 
the implant, the rate of subsequent 
reoperation is approximately twice 
that of the total retinal detachment 
population. 

As in the case with endophthalmitis 
following cataract extraction, atten- 
tion to other apparent minor details 
should result in further reduction of 
the infection rate following retinal 
detachment surgery. 


Key Words.—Retinal detachment; scleral 
buckle; infection; preoperative cultures. 
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Clinicopathologic Case Reports 


Local Excision of Choroidal 


Malignant Melanoma 


Full-Thickness Eye Wall Resection 


Gholam A. Peyman, MD, David J. Apple, MD, Chicago 


Histopathological analysis of a malig- 
nant melanoma locally excised by full- 
thickness eye wall resection revealed the 
margins and scleral emissaria to be com- 
pletely free of tumor. This surgical tech- 
nique, if applied to tumors that are of 
appropriate size and location, appears 
promising as a means of retaining vision 
and cosmesis in the involved eye. Fur- 
thermore, histopathologic examination of 
the excised tumor tissue is possible. This 
latter feature is an important advantage of 
this technique over other forms of local 
therapy of choroidal malignant mela- 
noma. 


t is the purpose of this paper 
to present the pathologic findings 
of a choroidal malignant melanoma 
locally excised by full-thickness eye 
wall resection. To our knowledge, this 
case represents the first occasion in 
which a malignant melanoma of the 
choroid has been locally excised utiliz- 
ing recently developed surgical tech- 
niques.’ 
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Report of a Case 


A 43-year-old white woman was ad- 
mitted to the University of Illinois Eye 
and Ear Infirmary on Feb 7, 1973, for 
treatment of a choroidal malignant mela- 
noma of the left eye. The patient first no- 
ticed difficulty with near vision in Septem- 
ber 1972. Examination of the left eye 
revealed a black choroidal mass located na- 
sally with no evidence of spread into the 
ciliary body. The tumor size was an esti- 
mated 16 mm in base diameter, extending 
to within 1- to 2-disc diameters of the optic 
nerve head posteriorly. Following exami- 
nation, the patient was told that the con- 
ventional treatment of choroidal malig- 
nant melanoma was removal of the eye. 
The possibility of a local excision of the tu- 
mor was described to the patient and she 
was informed of all the possible risks in- 
volved, such as loss of vision, incomplete 
excision of the tumor with need for subse- 
quent enucleation, possible metastasis, 
and sympathetie ophthalmia. The patient 
elected to undergo the local therapy, which 
was carried out as described below. 

In order to obliterate the vascular supply 
to the area of the tumor, a series of Zeiss 
xenon arc photocoagulation burns was ap- 
plied cireumferentially around the tumor. 
In addition, in an effort to create wide- 
spread chorioretinal adhesions, scatter le- 
sions were placed throughout the fundus 
periphery in three sittings. The coag- 
ulations were performed with power set at 
green 1 to red III (depending on the area 
of coagulation), field diaphragm 6 degrees, 
for approximately one-half second inter- 
vals. The first sitting was on Jan 7, 1973, 
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Fig 1.—Excised tumor mass (M). Peripheral margins of neoplasm are indicated by two 
arrows. R, overlying retina; S, sclera; H, hemorrhage at lateral margin. Reproduced from 


a Kodachrome transparency. 


and consisted of 632 lesions. The second 
sitting, on Jan 12, consisted of 450 lesions. 
At the third sitting on Jan 19, 200 lesions 
were placed around the tumor forming a 
continuous white ring. Scattered fundus le- 
sions were applied only in the first and sec- 
ond sittings. Visual acuity prior to admis- 
sion was 20/40-1. Immediately following 
the third photocoagulation treatment, the 
vision decreased to 20/200, but on admis- 
sion on Feb 7, the acuity returned to pre- 
treatment status. 

Surgical Technique.—Following a 10-mm 
canthotomy, a 360^ peritomy was made 
around the limbus. The recti muscles were 
isolated and secured with 400 black silk. 
The superior and medial rectus muscles 
were then detached from the globe, and 5-0 
chronic sutures were placed through the 
stumps. The eye, cleared of its conjunctival 
and Tenon attachments, was then rotated 
inferior-temporally. The area previously 
treated with photocoagulation was located 
by means of retroillumination. A dia- 
thermy probe was applied on the sclera to 
outline the margins of the tumor. The eye 
was then secured by means of a special 
eye-basket support.'* This was sutured to 
the eye with an 8-0 black silk. Diathermy 
was continued to the level of the choroid by 
burning through the scleral tissues. The 
choroid was then perforated with a dia- 
thermy needle. Resection of sclera, cho- 
roid, tumor, and overlying retina was then 
carried out, beginning anteriorly and pro- 
ceeding posteriorly. There was no bleeding 
encountered until the posterior one third of 
the lesion was removed. At this point, sub- 
stantial bleeding from the nasal long pos- 
terior ciliary artery occurred in spite of 
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cautery. The lesion, however, was totally 
resected with only a minimal amount of 
overlying vitreous. The hemorrhage ap- 
peared to be purely subhyaloidal. An 8x 20 
mm fresh scleral homograft was sutured to 
the wound by means of 7-0 chromic su- 
tures. Gentamicin sulfate (Garamycin) 
(100ug/ml) and dexamethasone (400ug/ml) 
were then injected into the vitreous cavity 
to reexpand the eye. The wound was found 
to be watertight. The superior and medial 
rectus muscles were reattached, the medial 
rectus being partially attached to the scle- 
ral graft. The conjunctiva was resutured 
and the canthotomy closed. The eye was 
treated with a topical steroid (hydro- 
cortisone acetate and neomycin sulfate) 
and antibiotic ointment and patched. Post- 
operative complications included the hem- 


orrhage described above and upward dis- 
location of the lens. The lens developed a 
mature cataract within two weeks. These 
complications permitted a maximal visual 
acuity of light perception six months post- 
operatively. There is no evidence suggest- 
ing tumor recurrence six months after the 
resection. 

Ocular Pathology.—Gross.—The specimen 
consisted of a local resection of ocular tis- 
sue including a segment of sclera, over- 
lying choroid with associated thickening 
by a tumor mass, and overlying retinal tis- 
sue showing gray-white discoloration (Fig 
1). Small foci of clotted blood were present 
at the lateral margins. The entire speci- 
men measured approximately 16x15x4 
mm. The specimen was dissected in a fash- 
ion that permitted identification of the cir- 
cumferential borders of the disc-shaped 
specimen for histopathological examina- 
tion. 

Microscopic Description.—Tissue sec- 
tions (Fig 2) reveal a segment of sclera 
that lies adjacent to a choroidal neoplasm. 
The tumor is composed of small spindle- 
shaped cells with moderately hyper- 
chromatic nuclei, some of which contain 
nucleoli. There are no epithelioid cells. The 
neoplasm shows focal melanin pigmenta- 
tion. The overlying scleral emissaria show 
a very minimal perivascular infiltration by 
chronic inflammatory cells. There is no tu- 
mor invasion of scleral emissaria. Exami- 
nation of the margins indicate that the tu- 
mor is completely excised (Fig 2). There is 
choroidal thickening due to hemorrhage at 
the lateral aspects of each excised speci- 
men (Fig 2), but the tumor does not ap- 
proach the margins of excision. The over- 
lying retina and pigment epithelium are 
necrotic and generally unrecognizable. 

Pathological Diagnosis.—The patholog- 
ical diagnosis was completely excised ma- 


Fig 2.—Completely excised melanoma (demarcated by arrows). Note foci of hemor- 
rhage (H) at lateral margins and degeneration and necrosis of the previously photo- 
coagulated retina (R); S, sclera. (hematoxylin-eosin, original magnification x 100). 
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lignant melanoma of the choroid, spindle A 
and B cell type. No evidence of emissarial 
invasion was noted. Secondary effects of 
photocoagulation treatment include degen- 
eration and fibrosis of overlying retina and 
pigment epithelium. There is hemorrhage 
at the outer aspects of the neoplasm in the 
choroid due to the surgical procedure at 
time of local excision. 


Comment 


The historical background and ma- 
jor details of the surgical resection 
technique are described elsewhere.’ 
Modification utilized in the present 
case differing from those described 
previously in animal experiments in- 
clude the following: (1) Scattered pho- 
tocoagulation in the fundus periph- 
ery, two to three weeks prior to the 
resection. This technique is expected 
to reduce the chance of choroidal ef- 
fusion and retinal detachment during 
and after excision of a large tumor. 
(2) A fine diathermy needle is uti- 
lized for excision in an attempt to re- 
duce the hemorrhage from remaining 
choroidal vessels without causing 
shrinkage of the resected specimen. 

There is no doubt that the close 
proximity of the posterior aspect of 
this tumor to the optic nerve was the 
primary cause of the hemorrhage 
noted during and after surgery. The 
tumor in the present case (16 mm an- 


1. Peyman GA, Dodich NA: Full-thickness, 
eye wall resection: An experimental approach 
for treatment of choroidal melanoma. I. Dacron 
graft. Invest Ophthalmol 11:115-121, 1972. 

2. Peyman GA, et al: Full-thickness eye wall 
resection: An experimental approach for treat- 
ment of choroidal melanoma. II. Homo- and het- 
erograft. Invest Ophthalmol 11:668-674, 1972. 
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teroposterior diameter) and its loca- 
tion demonstrate that this procedure 
is best reserved for melanomas lo- 
cated at least 3- to 4-disc diameters 
from the optic disc. This distance is 
required in order to suture the eye 
basket around the circumference of 
the tumor. Although the final visual 
acuity result in this case is less than 
desirable, one might expect, as evi- 
denced by the previous monkey ex- 
periments and a previous experimen- 
tal attempt in a human eye," that a 
satisfactory visual result could be at- 
tained in properly selected cases. 
The importance of the present case 
is that it demonstrates that intraocu- 
lar neoplasms, even relatively large 
ones, can be excised locally and can 
then be adequately studied histo- 
pathologically. Therefore, a judgment 
can be made regarding completeness 
of the excision. Six peripheral mar- 
gins of the outer aspect of the tumor 
adjoining the sclera and the sclera 
emissaria were studied histopatho- 
logically and found to be free of tu- 
mor. This represents an advantage 
over other forms of local tumor ther- 
apy such as photocoagulation, irradia- 
tion, or radioactive seed implantation 
in which adequate histopathological 
examination is precluded. Other sub- 
stantial advantages to this technique 
include an obvious retention of vision 
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that could be invaluable in cases of 
monocular tumor. The cosmetic bene- 
fits of a retained eye are quite ob- 
vious, and this surgical technique" 
may be one of the few options open in 
cases where enucleation is refused by 
the patient. : 
In instances where epithelioid cell 
differentiation is present and emis- 
sarial extension has occurred, we rec- 
ommend subsequent enucleation with 
local excision of the involved orbital 
tissues or possibly exenteration. 
Judgment as to the latter recourse 
would not differ from that used fol- 
lowing original simple enucleation. 
Complete evaluation of this technique 
requires a collection of operations in 
several more patients in which the 
size and location of the tumor corre- 
sponds to the above-mentioned limi- 
tations of the surgical technique. 
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A Pigmented Tumor of the Ciliary Body 


Jacob T. Wilensky, MD, Monte G. Holland, MD 


A 34-year-old woman had a pigmented 
tumor of the ciliary body which had begun 
to invade the angle structures. Fluores- 
cein angiography of the iris correctly sug- 
gested the benign nature of the lesion. 
The tumor was locally excised with the re- 
tention of good visual function. 


ji Deo aoo tumors of the 
ciliary body are not commonly 
seen. The most familiar of these tu- 
mors is the so-called diktyoma or me- 
dulloepithelioma. This tumor is con- 
genital and is seen mainly in infants 
and small children. There are, how- 
ever, a group of similar, but acquired, 
tumors which are seen in the adult 
population. According to Reese, 
these tumors are seen mainly in eyes 
that have experienced intraocular in- 
flammation and frequently are blind. 
We observed such a tumor in an eye 
of a 34-year-old woman who was com- 
pletely healthy and had 20/20 vision. 


Report of a Case 


A 34-year-old white woman was referred 
with a diagnosis of a "tear in the iris." She 
had no ocular complaints and gave no his- 
tory of trauma to the eye. On examination 
of the right eye a multilobular, raised, 
darkly pigmented lesion at the base of the 
iris extending from about 6:30 to 7:30 was 
noted (Fig 1). Gonioscopy revealed that the 
tumor involved the angle structures and 
transillumination revealed that the tumor 
arose not primarily from the iris but ex- 
tended forward from the ciliary body. Vi- 
sual acuity was 20/20 uncorrected and the 
remainder of the findings of the ocular ex- 
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Fig 1.—External view showing tumor in- 
filtrating through iris. 


amination were unremarkable. A clinical 
diagnosis of malignant melanoma of the 
ciliary body was made. However, it was 
noted that fluorescein angiography of the 
iris demonstrated no abnormal vasculature 
or leakage of dye in or around the tumor 
(Fig 2). After administration of a general 
anesthetic the tumor was locally excised by 
means of a corneoscleroiridocyclectomy. A 
corneoscleral homograph was used to cover 
the defect. Visual acuity at the time of dis- 
charge was limited to hand motion because 
of hemorrhage in the vitreous. Examina- 
tion of the patient six months following 
surgery revealed a subluxation of the lens 
forward in the area of surgery. The cor- 
neal portion of the graft was opaque, there 
were mild posterior subcapsular lens opa- 
cities, and intraocular pressure was nor- 
mal. Best corrected visual acuity was 
20/40—2 (Fig 3). 


Pathologic Findings 


The specimen consisted of a section 
of ciliary body which had almost en- 
tirely been replaced by a pigmented 
tumor (Fig 4). Several normal appear- 
ing ciliary processes were seen, how- 
ever, along one border of the speci- 
men. Higħer power magnification 





Fig 2.—Early phase fluorescein angiog- 
raphy of iris showing normal vasculature. 





Fig 3.—External view showing postoper- 
ative appearance. 


revealed that the tumor consisted of 
markedly vacuolated cells with a con- 
siderable amount of intracellular pig- 
mentary granules. The nuclei lined 
the vacuoles in a signet-ring fashion 
and showed uniformity of size, shape, 
and staining characteristics. No mi- 
totic figures were seen (Fig 5). Al- 
though the tumor appears to extend 
to the edge of the specimen in the fig- 
ure, this is artifact caused by separa- 
tion of the sclera from the ciliary 
body during surgery. Sections cut 
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from the four edges of the specimen 
and from the corneoscleral button re- 
vealed that all margins were free of 
tumor. 


Comment 


There is some disagreement con- 
cerning the classification of neuroepi- 
thelial tumors of the ciliary body. 
Reese! believes that the adult-type 
and embryonal-type medulloepithe- 
liomas arising from the ciliary body 
are merely different stages of the de- 
velopment of the same tumor. Ac- 
cording to this schema our patient’s 
tumor would be identified as a me- 
dulloepithelioma adult-type (benign). 

Cogan and Kuwabara’ have pro- 
posed a somewhat different classifica- 
tion based on the pigmentation pres- 
ent in the tumor. 


Epithelioma 
Benign 
Malignant 
Medulloepithelioma (benign and malig- 
nant) 
Embryonal type (diktyoma) 
Adult type 
Glioneuroma and spongioneuroblastoma 
Pigmented 
Benign 
Papilloma 
Benign vacuolated melanoma 
Malignant 
Nonpigmented 
Benign 
Pseudoadenomatous hyperplasia 
Papilloma 
Potentially malignant 
Adenocarcinoma 
Diktyoma 
Mixed, pigmented and nonpigmented 


According to this schema our pa- 
tient’s lesion would be diagnosed as a 
benign vacuolated melanoma of the 
ciliary body. 

In the fourth Verhoeff lecture, Zim- 
merman? proposed a third system for 
classifying these tumors. Zimmerman 
postulates that the adenomas arise 
from fully differentiated ciliary epi- 
thelium that undergoes neoplastic 
change after having passed, in some 
cases, through a stage of nonneoplas- 
tic reactive hyperplasia (pseudo- 
adenomatous hyperplasia). Although 
these tumors are histologically be- 
nign, they are locally invasive. They 
may infiltrate the angle structures 
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Fig 4.—Low power photomicrograph 
showing pigmented tumor mass replacing 
ciliary body. Note ciliary processes along 
top of specimen. Other sections showed 
that the margins of excision were free of 
tumor (hematoxylin-eosin, x 33). 
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Fig 5.—High power photomicrograph 
showing vacuolated cells with pigmented 
granules (hematoxylin-eosin, x 350). 


and cause a secondary glaucoma. If 
they come into contact with the lens, 
they may cause cataractous changes. 
According to this schema our pa- 
tient's tumor would be identified as a 
pigmented adenoma of the ciliary 
body. 
Congenital 
Glioneuroma 
Medulloepithelioma 
Teratoid medulloepithelioma 
Malignant 
Benign 
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Acquired 
Pseudoadenomatous hyperplasia 
Adenoma 
Solid 
Papillary 
Pleomorphic 
Adenocarcinoma 
Solid 
Papillary 
Pleomorphic 
Reese recommends enucleation as 
the treatment of choice for medullo- 
epitheliomas. Also, it frequently may 
be diffieult to differentiate these tu- 
mors from the more common malig- 
nant melanomas that also arise from 
the ciliary body, and in such cases 
enucleation has generally been rec- 
ommended as the treatment of choice. 
However, in the present case the pa- 
tient had an otherwise healthy eye. 
Moreover, fluorescein angiography of 
the iris revealed no abnormal vascula- 
ture or leakage of dye as one might 
expect with a malignant melanoma. 
Since there already was evidence of 
invasion of the angle structures, it 
was felt that the tumor had to be re- 
moved to prevent the eventual devel- 
opment of a secondary glaucoma. The 
question was raised as to what risks 
would be entailed if the excision of 
the tumor were accidently incom- 
plete. A review of the literature 
yielded no data on this point, but we 
decided that if the tumor were be- 
nign, only local recurrence would en- 
sue. Consequently, we decided to save 
the eye by excising the tumor locally. 
The pathological diagnosis and the 
patient's postoperative visual acuity 
appear to have proved the validity of 
this decision. 


This investigation was supported in part by 
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tion of this report. 
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Surgical Techniques 


Edited by Charles E. Iliff, MD 
14 W Mt. Vernon Pl, Baltimore, Md 21202 


A 3-year-old boy with congenital eso- 
tropia and underaction of both superior 
obliques developed a marked left head tilt 
that was not relieved by weakening the 
right inferior oblique. On attempted right 
superior oblique tuck, no superior oblique 
could be found. Alternately, a new proce- 
dure for intorsion of the right eye was per- 
formed, consisting of a temporal shift of 
the right superior rectus and a nasal shift 
of the right inferior rectus. The results are 
cosmetically acceptable for both the eye 
position and the head tilt. ^. 


ongenital absence of the supe- 
rior oblique is a rare, but not 
unique, occurrence. Duke-Elder! cited 
two case reports—Cazeaus (1883) and 
Harles (1880). Knapp? listed it as one 
of the complications of superior 
oblique surgery. However, no pro- 
cedures for its management were 
given. A weakening procedure on the 
inferior oblique could often be substi- 
tuted; but, as was true in this case, 
the inferior oblique may have already 
been weakend. Conventional vertical 
rectus surgery can be substituted for 
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vertical deviations, but that would 
not be very successful when the prob- 
lem is one of torsion. 


Report of a Case 


The patient, a 3-year-old white boy, had 
a history of congenital esotropia, and at 15 
months had a 5-mm recession of both me- 
dial recti. No vertical problem or head tilt 
was noted prior to surgery, but about one 
month after surgery he developed a right 
hypertropia and left head tilt. The diag- 
nosis of paresis of the right superior 
oblique was made, and at 25 months of age, 
a myectomy of the right inferior oblique 
was performed. Following that procedure, 
a left hypertropia developed, and it be- 
came obvious that the oblique dysfunction 
had really been bilateral. Despite the ap- 
parently successful weakening of the right 
inferior oblique, a severe left head tilt per- 
sisted. The patient was seen by an ortho- 
pedist who could find no skeletal abnormal- 
ities of the neck, but did find tightening of 
the sternocleidomastoid on the left. A neck 
brace was made, and the patient had been 
wearing it for nearly six months with no 
improvement at the time of my initial ex- 
amination. 

The patient was first seen by me at 3 
years of age. Examination revealed the 
following: visual acuity, 20/40 equivalent 
OU by Allen cards; cycloplegic refraction, 
OD: + 0.50 +0.75 x 90°; OS: +0.75 +1.50x 
90°; external examination showed no 
abnormalities except for an asymmetri- 


John V. Mumma, MD, San Antonio, Tex 


cal face and a notable, constant left head 
tilt; results of fundus examination were 
normal. Motility examination showed a V- 
pattern esotropia measuring 18 prism di- 
opters in primary position. There was a 10 
pd left hypertropia that increased in right 
gaze and changed to a small right hyper- 
tropia in left gaze (Fig 1 and 2). Measure- 
ments were taken in the near position by 
alternate cover testing on an accom- 
modative target. The patient could alter- 
nate fixation, but preferred the right eye. 
Versions showed 2+ underaction of both 
superior obliques, 2+ overaction of the left 
inferior oblique, and 1--overaction of the 
right inferior oblique. There was no evi- 
dence of any fusion. A patch over the right 
eye reduced the head tilt from 36° to 28° as 
measured on the photographs (Fig 3). In 
order to confirm further an ocular cause 
for the torticollis, continuous patching of 
the right eye was instituted. This was done 
for one month without the neck brace, and 
for two more months with the neck brace. 
The patient was observed closely for occlu- 
sion amblyopia, but none developed and he 
continued to prefer his right eye. At the 
end of this time, the head tilt improved to 
around 10* with the patch on, but never re- 
versed, as one might expect with fixation 
with the left eye. This improvement with 
patching was taken as proof of an ocular 
cause for the torticollis. The orthopedist 
belived the flexibility of the neck was now 
normal, and surgery consisting of a tuck of 
the right superior oblique and disinsertion 
of the left inferior oblique was planned. 
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Surgery was performed on Feb 28, 1972. 
A forced duction test on each eye gave nor- 
mal results. The left inferior oblique was 
disinserted as planned. A temporal supe- 
rior fornix approach was used for the right 
superior oblique, but the insertion was not 
in the usual position or in the immediate 
vicinity. Next, a nasal superior fornix inci- 
sion was made to find the superior oblique 
tendon. Though connective tissue leading 
to the area of the trochlea was found, no 
tendon could be seen or picked up despite 
good visualization. The area searched was 
considerably larger than that usually in- 
volved in superior oblique surgery. 

Efforts to find the right superior oblique 
were terminated, and the right inferior 
oblique was explored to make sure it was 
properly weakened. The inferior oblique 
had been properly recessed, and no addi- 
tional fibers could be found leading to the 
old insertion. 

In order to deal with this situation, the 
superior rectus was shifted temporally one 
tendon width, and the inferior rectus 
shifted nasally one tendon width (Fig 4). 
These were accomplished through superior 
temporal and inferior nasal fornix inci- 
sions and attached with 6-0 chromic suture. 


Results 


The head tilt was much improved 
following surgery, although it was 
not completely eliminated. The pa- 
tient’s parents noted great improve- 
ment and reported the head position 
varied between straight and a small 
left tilt. In my office, there was a con- 
stant small left head tilt varying be- 
tween 5° to 10° (Fig 5). Motility ex- 
amination five months after surgery 
showed a 2 pd esotropia with a small 
A-pattern. There was a 6 pd left hy- 
pertropia that increased in up gaze 
(Fig 6 and 7). 

Versions showed a 1+ underaction 
of the right superior oblique, 2+ un- 
deraction of the left superior oblique, 
and 1+ overaction of the left inferior 
oblique. The patient still preferred 
the right eye for fixation. 


Comment 


In 1903, Jackson? advocated lateral 
offsets of the superior rectus for weak- 
ness of the superior oblique. Since 
Knapp’s' report, offsetting the hori- 
zontal rectus muscles has been used 
extensively for treatment of A- and 
V-patterns. Goldstein? published a 
series of cases for which monocular 


222 Arch Ophthalmol/Vol 92, Sept 1974 


IBET 
2O0LHT 


14 ET', IO LHT' 


IOET' 
8 RHT' 


-—|8ET', IOLHT — 


r 


30ET', 8LHT' 


Fig 1.—Preoperative alternate cover 
measurements. ET indicates esotropia; 
LHT, left hypertropia; RHT, right hyper- ` 
tropia. 





Fig 3.—Preoperative head positions. Left, without patch; right, with patch over right 


eye. 










Fig 4.—Intorsion of right eye by temporal 
shift of superior rectus (SR) and nasal 
shift of inferior rectus (IR). LR indicates 
lateral rectus; MR, medial rectus. 


Fig 5.—Head position five months after 
surgery. 
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Fig 6.—Alternate cover measurements 
five months after surgery. ET indicates 
esotropia; LHT, left hypertropia; XT, exo- 
tropia. 


offsets of the horizontal recti were 
used for treatment of A- and V-pat- 
terns. These procedures produced the 
idea for the procedure described here. 

This procedure raises a number of 
theoretical considerations. One would 
expect a relative hypotropia in abduc- 
tion, and hypertropia in adduction, of 
the operated-on eye. This is because 
after the offsets are performed, the 
elevating power of the superior rectus 
should be strengthened in adduction 
and weakened in abduction, and the 
depressing power of the inferior 
rectus weakened in adduction and 
strengthened in abduction. An in- 
crease in the V-pattern might be ex- 
pected if the superior rectus were 
converted from an adductor to an ab- 
duetor by its temporal shift. Finally, 
a lateral shift of the eye would occur 
if the superior rectus became an ab- 
ductor, and the adducting power of 
the inferior rectus was weakened by 
the nasal shift. 

Answers to the first two consid- 
erations are somewhat obscured by 
the simultaneous weakening of the 
left inferior oblique. However, the V- 
pattern was not only improved, but 
changed to an A-pattern. Regarding 
the horizontal effect, there was a 16A 
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Fig 7.—Photographs of cardinal positions five months after surgery. 


improvement in the esotropia. One 
unexpected finding was a moderate 
limitation in elevation of the right 
eye, for which I have no good expla- 
nation. 

One cannot say with certainty that 
the superior oblique was completely 
absent in this case. Helveston (writ- 
ten communication, May 1972) has de- 
scribed one case and Knapp (written 
communication, June 1972) two cases 
with markedly aberrant insertions 
that initially appeared to be absent 
superior obliques. Fink® states that 
the superior oblique insertion is the 
most variable of all the extraocular 
muscle insertions. The exploration in 
my case was as extensive as could 
safely be performed. 

There were two clues in this case 
that indicated an unusual situation: 
First, the persistent severe under- 
action of the right superior oblique 
following the right inferior oblique 
weakening; and, second, the persist- 


ent severe left head tilt. This case 
strengthens Knapp’s admonition that 
an alternative procedure should be in 
mind when operating on the superior 
oblique. 


References 


1. Duke-Elder WS: Textbook of Ophthalmology, 
Vol. IV, The Neurology of Vision, Motor and Op- 
tical Anomalies. St. Louis, The CV Mosby Co, 
Publishers, 1949, p 4068. 

2. Knapp P: Symposium on Strabismus, St. 
Louis, The CV Mosby Co, Publishers, 1971, p 
248. 

3. Jackson E: Operation on the tendon of the 
superior rectus for paresis of the superior 
oblique. Ophthalmol Rev 22:61-70, 1903. 

4. Knapp P: Vertically incomitant horizontal 
strabismus: The so-called "A" and "V" syn- 
dromes. Trans Am Ophthalmol Soc 57:666-669, 
1959. 

5. Goldstein JH: Monocular vertical dis- 
placement of horizontal rectus muscles for "A" 
and "V" patterns. Am J Ophthalmol 64:265-267, 
1967. 

6. Fink WH: Surgery of the Oblique Muscles of 
the Eye. St. Louis, The CV Mosby Co, Publish- 
ers, 1951, p 54. 


Absence of Superior Oblique/Mumma 223 


s 


, I SUE cr FF 


I PSs one 


FTE See T 





= II Y 

pe Cog 

- - ` < 
oe , 


D 


PES ye Pe 


LAPT ELS ae Pos 






224 Arch Ophthalmol/Vol 92, Sept 1974 


ee TT ee ee ee os aaa itk ie ano o o ei INE p 
à i ‘ vi ny ‘ l AA 5 = . : wu . T IN “~ TE UA IM A 


s- A e À 


Temporal Approach 


to Superior 
Oblique Surgery 


Joseph H. Goldstein, MD, Brooklyn, NY 


The nasal approach to weakening the 
superior oblique frequently presents a 
problem in easily securing the tendon. As 
indicated in several reports, the tendon is 
either mistakenly not cut, or it cannot be 
found at surgery. We suggest that a dis- 
section temporal to the superior rectus 
and passing the hook at the insertion of 
the superior oblique provides a much 
more predictable approach with similar 
effect on A-pattern strabismus. As with 
any procedure, long-term evaluation is 
necessary to elicit possible complication. 


he ability to perform superior 

oblique tenotomy or tenectomy 
with little difficulty, and with few 
complications, varies in different re- 
ports. Helveston' reported no compli- 
cations in a series of eight patients. 
Harley and Manley? reported only 
one incomplete tenectomy in a series 
of 20 patients. In a series of 17 pa- 
tients, Bedrossian? found that the hy- 
pertropia in the primary position of 
gaze may become worse in one third 
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of the patients following bilateral su- 
perior oblique tenectomy. In a series 
of 29 patients, McNeer* also reported 
a meaningful incidence of untoward 
effects. He found one induced Brown 
syndrome, one case in which the supe- 
rior rectus was inadvertently severed, 
and six instances in which the devia- 
tion in the primary position was 
made worse, presumably due to fail- 
ure to sever the superior oblique. Be- 
cause of the number of complications, 
Urist,® in a series of ten cases, stated 
that he has abandoned superior- 
oblique weakening procedures for 
cases of A-pattern deviations. He 
found unequal effect in seven cases 
and ptosis in three cases. 

It would seem, therefore, that the 
major problem in weakening the su- 
perior oblique is the difficulty encoun- 
tered in simply identifying and iso- 
lating the tendon. It is the purpose of 
this article to suggest that the tempo- 
ral approach to the superior oblique 
provides a much easier and safer al- 
ternative. 


Materials and Methods 


The conjunctiva is incised parallel to and 
3 mm lateral to the lateral border of the 
superior rectus. Tenon capsule is incised 
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Fig 1.—Muscle hook is passed beneath 
insertion of superior rectus, retracting it 
nasally. 


and a muscle hook passed beneath the in- 
sertion of the superior rectus muscle (Fig 
1). Tenon capsule is cut parallel to and 3 
mm lateral to the lateral border of the su- 
perior rectus. A second muscle hook is then 
passed in a nasal direction behind the in- 
sertion of the superior rectus, posterior 
along the nasal border of the superior rec- 
tus, and them temporally (Fig 2). The tip 
of the hook must be kept against the globe 
to avoid engaging the superior rectus. 
Once the tendon and sheath are engaged 
on the hook (Fig 3), the dissection of the 
tendon from the sheath and its cutting is 


performed in the usual accepted manner 
(Fig 4). 


Comment 


Certainly the most frequent com- 
plication of tenotomy or tenectomy of 
the superior oblique is related to 
missing the tendon entirely. This is 
deduced from the frequent asym- 
metrical response or the induced ver- 
tical deviation. Knapp* notes that, at 
times, it is impossible to identify the 
superior oblique. The failure to use 
the temporal approach may be due to 
the recommendations of Berke,’ 
whose report in 1947 has served as the 
classie modern paper on the subject of 
superior oblique tenotomy. He stated 
that in all four cases in which the sur- 
gery was done temporal to the supe- 
rior rectus, there were two failures, 
one partial success, and one good re- 
sult. He believed that case 4 was a 
success. In case 1, in which the muscle 
was tenotomized at the insertion, 10 
left hypertropia (LHT) was abolished 
and a "pronounced overaction of the 
right superior oblique muscle" was re- 
duced to a "suggestion or moderate" 
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Fig 2.—Second hook is passed behind 
insertion of superior rectus, posterior 
along nasal border of superior rectus, and 
then temporally around insertion of supe- 
rior oblique. 


overaction. This comment certainly 
indicates a positive effect of the sur- 
gery. In case 2, the vertical in the lat- 
eral position did not significantly 
change, but there is a suggestion, 
from the measurements, that the A- 
pattern was reduced. Even Berke's 
cases, therefore, support the need for 
further evaluation of the temporal 
approach. 


Report of Cases 


CASE 1.—A 20-year-old woman had a his- 
tory of esotropia since birth. Previous sur- 
gery, by history, included a bilateral 4.5- 
mm medial rectus recession at age 1 for 95 
esotropia (ET), a 10-mm bilateral lateral 
rectus resection at age 4 for 30 ET, and a 
2.5-mm recession of the right medial rectus 
recession and a 4-mm right lateral rectus 
resection at age 20. When first seen, she 
showed 18 exotropia (XT) for distance and 
for near the following measurements: 












Limitation of 
Adduction OS 





14XT 5RHT 






Surgery consisted of left lateral rectus 
recession and bilateral superior oblique 
tenotomy temporal to the superior rectus. 
Measurements six months after surgery 
showed esotropia of 10 diopters in gaze up, 
14 D in the primary position, and 18 D in 
gaze down. This represents 30 D of correc- 
tion of A-pattern. 

CASE 2.—An 8-year-old boy had a history 
of exotropia since the age of 3. Prism cover 
test measurements showed 45 XT for dis- 
tance and near measurements as follows: 





50XT 5RHT 


50XT 5RHT|50XT 5RHT 


75XT 5RHT 








50XT 5RHT 









Fig 3.—Superior oblique tendon is 


pulled temporally. 





Fig 4.—Tendon of superior oblique is 
dissected from sheath and incised. 


Version showed A-pattern and bilateral 
superior oblique overaction. Surgery con- 
sisted of an 8-mm recession of the left lat- 
eral rectus, 8-mm resection of the left me- 
dial rectus, and bilateral tenotomy of the 
superior oblique performed temporal to the 
superior rectus. Examination nine months 
after surgery showed the following mea- 
surements for near: 


16XT 5RHT 


14XT 4RHT |12XT 4RHT 


10XT 4RHT 


This represents 31 diopters of correction 
of A-pattern. 

CASE 3.—A 32-year-old woman had exot- 
ropia since birth. Version showed A-pat- 
tern exotropia with marked overaction of 
both superior oblique muscles. Severe la- 
tent nystagmus was noted. Prism cover 
test measurements were 40 XT for dis- 
tance and for near: 












20XT 4RHT 






10 LHT 


85 XT 


14RHT 


Surgery consisted of recession of the left 
lateral rectus 7 mm, resection of the left 
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medial rectus, and bilateral superior 
oblique tenotomy using the temporal ap- 
proach. Postoperative examination showed 
the measurements at distance to be 5 XT 
and at near: 
















16XT 10LHT 





18XT 6RHT 


There was correction of 21 D of A-pat- 
tern. With a large A-pattern, tenectomy 
might have been more effective. 

CASE 4.—A 3-year-old girl underwent re- 
cession of the right medial rectus and re- 
section of the right lateral rectus for 75 D 
of esotropia. Postoperatively, she had 45 D 
of esotropia. Over the following two years, 
she developed consecutive exotropia. Mea- 
surements showed 30 D of exotropia at dis- 
tance and for near, 20 D in gaze up, 40 D in 
the primary position, and 55 D in gaze 
down. 

Surgery consisted of 6-mm right lateral 
rectus recession, 7-mm right medial rectus 
resection, and bilateral superior oblique 
tenotomy performed temporally. Postoper- 
ative measurements one month later 
showed 2 RHT in gaze up, and orthophoria 
in primary position and 4RHT in gaze 
down. This represented 35 D of correction 
of A-pattern. 

CASE 5.—A 13-year-old boy had had me- 
dial rectus recession, lateral rectus resec- 
tion, and inferior oblique recession for 
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esotropia that was followed by exotropia. 
He subsequently has had monocular sur- 
gery for exotropia on the opposite eye. The 
appearance was acceptable, but he devel- 
oped consecutive exotropia after eight 
years. When seen in 1973, he showed 
30 XT, 10 LHT for distance and for near 
the following measurements: 











30XT 8LHT 


40XT 10LHT |40 XT 10LHT 


60XT 6LHT 


40XT 6LHT 


Surgery consisted of left lateral rectus 
recession of 6 mm, left medial rectus resec- 
tion of 7 mm, and bilateral superior oblique 
tenotomy performed temporally. Postoper- 
ative measurements one month after sur- 
gery showed 9 ET, 6 LHT for distance and 
for near, 10 ET in gaze up, 5 LHT in pri- 
mary position, and 5 ET in gaze down. This 
represents 25 D of correction. 


Comment 


In the cases presented, about 30 D 
of A-pattern was corrected. This find- 
ing is consistent with other reports on 
the effect of superior oblique teno- 
tomy for A-pattern exotropia. 

The danger of involvement of the 
vortex veins has not proved to be a 
real complication, but a final judg- 
ment awaits further experience. The 
temporal approach clearly avoids such 


B 
| 
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complications as ptosis since the hook 
is kept close to the globe. It avoids the `. 
possibility of a sheath syndrome since 
the surgery is close to the insertion 
rather than to the trochlea. Finally, it 
is easier to hook a muscle at its inser- 
tion than in a mass of tissue, as is 
found using the nasal approach. It is 
apparent, therefore, that the tempo- 
ral approach appears to be much sim- 
pler and less fraught with the mis- 
haps that beset the nasal approach. 
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Corneal Endothelium 


The Effect of Air in the Anterior Chamber 


Howard M. Leibowitz, MD; 
Ronald A. Laing, PhD; Marita Sandstrom 


Replacement of aqueous humor with air 
for a 30-minute interval produced distinct 
morphologic changes in the cells of the 
corneal endothelium of the rabbit eye. 
Two basic types of structural changes 
were noted and were labeled ‘‘explo- 
sions" or “nonexplosions” depending on 
the percent of cell membrane immediately 
bounding the involved area that appeared 
to be intact. The damage was observed 
and photographically recorded in situ with 
a modified specular reflection micro- 
scope. Neither the required mechanical 
manipulation of the anterior chamber nor 
the exchange of saline for aqueous humor 
produced similar structural alterations in 
the corneal endothelial cells. 


he corneal endothelium, a mono- 
layer of cells lining the posterior 
corneal surface, is intricately in- 
volved in maintaining the tissue in a 
state of deturgescence. Injury of the 
endothelial cells interferes with this 
physiologic function and causes the 
cornea to swell, with a resultant loss 
of transparency.'” 


exists in a fluid environment, the 
aqueous humor. However, in many 
types of intraocular surgery, the an- 
terior chamber may be restored by 
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the instillation of air. This creates an 
artificial environment for the endo- 
thelial cells that might be expected to 
have a detrimental effect on these vi- 
tal structures. The present study was 
designed to investigate this possi- 
bility. 


Materials and Methods 


New Zealand albino rabbits, weighing 2 
to 3 kg (5 to 6 Ib), were killed by the intra- 
venous administration of an overdose of 
thiopental (Pentothal) sodium. The con- 
tents of the anterior chamber were then al- 
tered and the effects of this alteration on 
the in situ corneal endothelium were deter- 
mined. The protocol was designed to study 
the effect of air on the corneal endothelium 
in the absence of aqueous humor secretion. 
Changes in the anterior chamber contents 
were effected by the insertion of two 29- 
gauge needles into the anterior chamber in 
a manner designed to ensure a damage- 
free region of central corneal endothelium 
over whien in situ photomicrographs could 
be made (Fig 1, a). All experiments were 
performed at room temperature. 

The animals were divided into four 

. Group A, consisting of ten ani- 
mals, were killed and the corneal endothe- 
lium examined and photographed 1% hours 
postmortem without prior intraocular ma- 
nipulation or alteration of the anterior 
chamber contents. 

In the 12 group B animals, both needles 
were sealed prior to insertion into the an- 
terior chamber in order that the effects of 
the manipulative procedure itself might be 
evaluated. Immediately after killing the 
animal, the needles were inserted and left 
in place for one hour. Then, without re- 
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of anterior chamber contents (a); needles 
plunged into vitreous humor to seal them 
and prevent loss of intraocular pressure 
from leakage (b); scanning paths for mi- 
croscopical observation and photomicrog- 
raphy of endothelium (c). 
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Fig 2.—Modification of Maurice's specu- 
lar reflection microscope. Aluminum plate 
(a), mini box (b), vernier dial (c), microme- 
ter stage (d), eye holder (e), objective divi- 
der (f) (removed for present experiments), 
water immersion lens (g), rectangular 
aperture of fiberoptic bundle (h), camera 
assembly (i). 


moval from the anterior chamber, the nee- 
dles were plunged through the peripheral 
iris into the vitreous cavity as in group C 
and group D animals (Fig 1, b). The eye 
was enucleated and photomicrographs 
were made. 

In the 12 group C animals, two 29-gauge 
needles were prepared for exchanging 
aqueous humor with saline while main- 
taining intraocular pressure. The inflow 
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Fig 1.—Position of needles for exchange 


Fig 3.—Morphologic changes in corneal 
endothelial cells resulting from air in ante- 
rior chamber. Top, Abnormality in cyto- 
plasm (arrows), normal appearing cell 
membrane (nonexplosion) (original mag- 
nification X 400); center, cell membrane 
appears to be missing (explosion) (original 
magnification x 400); bottom, two types of 
cellular injury. 


needle was connected to a saline-filled 
length of tubing and a 5 cu em syringe; the 
outflow needle was connected in an identi- 
eal manner. The animals were killed and 
the needles were inserted into the anterior 
chamber (Fig 1, a). The syringe attached 
to the outflow tubing was elevated, the sy- 
ringe was removed, and the open end of 
the tube maintained 17.7 cm above the an- 
terior chamber at all times during the ex- 
periment. Two cubic centimeters of physi- 
ological saline was then slowly injected 
into the anterior chamber, evacuating the 
aqueous humor and causing fluid to flow 
from the open end of the outflow tube. 
One-half hour later, an additional 2 cu em 
of physiological saline were injected in an 
identical manner. Both needles then were 
plunged through the peripheral iris into 
the vitreous humor, which acted as a 
sealant, preventing loss of pressure from 
leakage (Fig 1, b). The eye was enucleated 
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Explosion 


Explosion 


Non-explosion 


and photomicrographs made. 

In the 11 group D animals, two 29-gauge 
needles were prepared for exchanging air 
and aqueous humor while maintaining in- 
traocular pressure. The inflow needle was 
connected to an air-filled length of tubing 
and syringe, the outflow needle to a saline- 
filled length of tubing and syringe. The 
needles were inserted into the anterior 
chamber (Fig 1, a), the outflow tube was 
secured 17.7 cm above the anterior cham- 
ber and the syringe was disconnected. Air 
was injected into the anterior chamber via 
the inflow needle and aqueous humor evac- 
uated via the open end of the outflow tub- 
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ing. When aqueous humor had been com- 
pletely removed and the anterior chamber 
filled with air, air injection was discontin- 
ued. and the inflow syringe secured. 

At the end of one-half hour, the inflow 
tubing was sealed off with a mosquito 
clamp and the inflow syringe exchanged 
for a saline-filled syringe. Saline was 
slowly injected as air exited through the 
outflow tubing. In order to permit the 
evacuation of all air from the anterior 
chamber without changing the position of 
the needles, the animal's head was tilted so 
that the small remaining air bubbles would 
rise to the outflow tubing. Following the 
complete removal of air from the anterior 
chamber, the needles were sealed by 
plunging them through the peripheral iris 
into the vitreous humor (Fig 1, b). The 
eye was then enucleated and photomicro- 
graphs made. 

The specular reflection microscope, as 
described by Maurice,’ was modified for 
the present study. The substage assembly 
supplied with the microscope was removed 
and a quarter-inch aluminum plate mea- 
suring 18.5 em X28 cm was bolted to the 
substage assembly mounting frame. A 7 
em X 4em X 5em mini box was fitted with a 
brass shaft and vernier dial and attached 
to a micrometer stage that in turn was 
bolted to the aluminum plate. A concave, 
round, plastic eye holder, 3-cm in diameter 
by 2.4-cm deep, was affixed to the end of 
the brass shaft in a manner that enabled it 
to be rotated eontinuously about a horizon- 
tal axis and at 45^ intervals about a verti- 
cal axis. Optical modifications of the micro- 
scope included removal of the objective 
divider and replacement of the objective 
supplied by 20x and 40x water immer- 
sion lenses. The light bulb housing supplied 
with the microscope was removed and a 
Dolan-Jenner fiberoptic bundle with round 
to reetangular conversion was mounted in 
its place, with the rectangular aperture set 
at the position of the removed light bulb 
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Endothelial Cell Damage Following Replacement of Aqueous Humor With Air 
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Nonexplosions Explosions 
1 2,859 
116 56 
362 178 
186 174 
72 676 
509 911 






filament. A two-lens condensing systenr 
was specially constructed, with the round 
aperture of the fiberoptic bundle mounted 
at the foeal point of the exit lens and'a hor- 
izontal single filament projection bulb 
mounted at the focal point of the first lens 
(Fig 2). 

The enucleated globe was secured in the 
plastic eyeholder with florist's clay and 
completely submerged in physiological sa- 
line. The cornea was centered and a 
standard area scanned and photographed. 
Eight linear paths at 45° intervals were 
studied (Fig 1, c) and 16 photomicrographs 
of the corneal endothelium were made in 
each linear path, a total of 128 photomicro- 
graphs for each cornea. This procedure re- 
quired approximately one hour for each 
eye. The number of grossly abnormal cells 
in the photographs was then determined 
and the percentage of total cells sampled 
was estimated.*^ 


Results 


Study of the photomicrographs of 
groups A, B, and C demonstrated no 
morphologic changes in the corneal 
endothelium of any of the three 
groups. Thus, within the limits of de- 
tection of our experimental system, 
neither death (group A), the required 
mechanical invasion of the anterior 
chamber (group B), nor exchange of 
saline for aqueous humor (group C) 
produced measurable structural alter- 
ations of corneal endothelial cells. 
The average total number of cells per 
eye examined was 1.8X10° in group 
A, 1.1X 10* in group B, and 6.3 x 10? in 
group C. 

In contrast, replacement of aque- 
ous humor with air for a 30-min- 
ute interval produced distinct mor- 
phologic changes in the cells of the 


corneal endothelium. Several types of 
structural damage were observed but, 
of these, two were most readily iden- 
tifiable. The first was composed of 
cells with an intact and relatively 
normal appearing cell membrane but 
with an abnormal appearing cyto- 
plasm (Fig 3, top). The second was 
made up of cells in which the cell 
membrane appeared to be missing 
and the visibly abnormal area was of 
variable size (Fig 3, center). The aver- 


age total number of endothelial cells 


examined per eye in group D was 
7.4x10°. The results for this group 
are presented in the Table. 

For convenience, any morphologi- 
cally abnormal cell, group of cells, or 
area of former cells is referred to as 
an "event" without 
cific type of abnormality. A nonevent 
corresponds to a normal endothelial 
cell. Events are labeled “explosions” 
or "nonexplosions" depending on the 
percent of the cell membrane bound- 
ing the event that appeared to be in- 
tact (Fig 3, bottom). If less than 50% 
of the membrane immediately bound- 
ing the event is apparent, then the 
event is described as an explosion. If 
50% or more of the membrane is ap- 
parent, then the event is described as 
a nonexplosion. The relative number 
of explosions and nonexplosions pro- 
duced in the corneal endothelium by 
air in the anterior chamber has been 
tabulated (Table). 


Comment 


The findings presented indicate 
that air in the anterior chamber 
causes random, localized damage to 
the corneal endothelium. Replace- 
ment of aqueous humor by air for a 
period of 30 minutes produced defi- 
nite morphologic disruption of endo- 
thelial cells of sufficient magnitude to 
permit in situ documentation by 
photomicrography. These data con- 
firm the observations of Van Horn 
and her colleagues’ that air in the an- 
terior chamber alters the corneal en- 
dothelium. 

The differences in the type of 
morphologic change observed by Van 
Horn’s group and by us are due 
largely to differences in experimen- 
tal design. Van Horn documented 
changes occurring in vivo, with con- 
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tinuous secretion of aqueous humor 
and progressive resorption of the air 
bubble over a period of days. With the 
slit-lamp biomicroscope, an orange 
peel-like pattern on the posterior 
corneal surface overlying the air 
bubble was noted. Histologic exami- 
nation by light and electron micro- 
scopical techniques showed a random 
pattern of multilayered endothelial 
cells, indicating cellular duplication or 
migration, as well as duplication of 
Descemet membrane. 

Our studies used the postmortem 
eye, a choice permitted by the demon- 
stration that the biochemical func- 
tions of the corneal endothelium re- 
main intact for several hours after 
death.’ It offered several advantages. 
Large numbers of endothelial cells 
could be observed in situ, without ex- 
cessive manipulation of the tissue and 
without the artifacts of histologic 
preparation. The effect of a gaseous 
environment on the corneal endothe- 
lium could be determined free from 
aqueous humor secretion, and free 
from inflammatory cells and in- 
creased protein in any aqueous humor 
present. Lastly, we had hoped that 
the changes observed might more 
nearly approximate those encoun- 
tered following penetrating kerato- 
plasty, where the physiologic status 
of the endothelium is most precarious. 

The pathogenetic mechanisms of 
endothelial cell alteration following 
the introduction of air into the ante- 
rior chamber is not clear. Also a mat- 
ter for speculation is the clinical 
importance of these observations. 
Certainly, during virtually all intra- 
ocular surgical procedures, aqueous 
humor is lost and, for a period of 
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time, the anterior chamber is either a 
potential space or a cavity containing 
some air. Following surgery, the an- 
terior chamber often contains consid- 
erable amounts of air, either inadver- 
tently or by design. However, this 
generally causes no difficulties and is 
thought to be of little practical impor- 
tance. The degree of cellular disrup- 
tion demonstrated experimentally, 
similarly was not sufficient to cause 
frank corneal edema and the in vivo 
observations indicate that the endo- 
thelial changes may be reversible.’ 

Nonetheless, the implications of 
these animal studies merit careful 
consideration. A measurable increase 
in stromal thickness following suc- 
cessful cataract extraction has been 
documented despite the presence of a 
grossly clear cornea. This alteration 
in corneal physiology has been attrib- 
uted to the effects of surgical 
trauma on the endothelium, but proof 
for this thesis is lacking. A similar in- 
crease in corneal thickness, detectable 
only with the aid of a pachometer, 
was noted experimentally while an 
air bubble was present in the anterior 
chamber.: This mechanism should 
then perhaps be considered among 
the causal possibilities for the in- 
crease in corneal thickness following 
cataract extraction. 

A total decrease in endothelial cell 
population occurs with age* and in 
eyes with a chronic elevation of in- 
traocular pressure." This diminishes 
the reserve in the ability of the endo- 
thelium to maintain the cornea in a 
state of deturgescence, a situation 
also encountered in Fuchs dystrophy 
and following penetrating kerato- 
plasty. In any of these instances, 


further interference with the corneal 
endothelium may be sufficient to 
cause endothelial 
and frank corneal edema. Therefore, 
until further data are obtained, the 
potentially adverse effects of air on 
the corneal endothelium should be 
considered whenever intraocular sur- 
gery is performed on eyes with mar- 
ginal endothelial function. 


This investigation was supported in part by 
Public Health Service grant EY-00544 from the 
National Eye Institute, and by a grant from the 
Massachusetts Lions Eye Research Fund, and by 
a grant from Research to Prevent Blindness, Inc. 


Key Words.—Cornea; corneal endothe- 
lium; corneal edema; anterior chamber; an- 
terior chamber-air. 
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Corneal Epithelium 


Recovery From Anoxia 


Gerald E. Lowther, OD, PhD, 
Richard M. Hill, OD, PhD 


Using microdensitometry, the recovery 
courses of glycogen concentration and 
lactic dehydrogenase (LDH) reactivity 
were monitored following a standard pe- 
riod of epithelial anoxia. Although the 
reactivity imbalance of LDH between the 
superficial and basal cell layers was re- 
stored, as was the sagittal thickness of 
the epithelium, by about six hours, recov- 
ery of epithelial glycogen to preanoxic 
levels required about twice that time. 


n a previous. study, micro- 
techniques were used to quantify 
the swelling course of the epithelium 
as well as the depletion of its stored 
glycogen in response to corneal 
anoxia. Similar methods are applied 
here to describe the recovery of epi- 
thelium on return to a normal atmo- 
sphere, to follow in partieular the 
local rebalancing of lactic acid dehy- 
drogenase (LDH) reactivity between 
superficial and basal cell layers, the 
reduction of epithelial edema, and the 
return of stored glycogen once again 
to preanoxic levels. 
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Method 


Experimental ^ Procedure.—Seventy-two 
corneas of young adult rabbits were main- 
tained in vivo with oxygen-free atmo- 
spheres at their tear-epithelial surfaces by 
flowing moistened 100% nitrogen gas at a 
pressure of 3 mm Hg and 36 C through a 
limbus-fitted contact chamber. Exiting ni- 
trogen was vented through a water seal. 

Following this standard oxygen depriva- 
tion period, groups of six corneas, while 
each was still in the chamber, were reex- 
posed to a moist air atmosphere at the 
same temperature and pressure for peri- 
ods of 0, 2, 4, 6, 8, or 12 hours. At the 
conclusion of such a recovery period, the 
animal was killed by an overdose of anes- 
thesia and the cornea immediately re- 
moved, one half being placed in 10% 
buffered formaldehyde and the other half 
being frozen. To control for possible cham- 
ber effects, 15 corneas exposed to air 
within the chamber were compared with 
normal corneas having no chamber time, 
and were found to be neither anatomically 
nor histochemically different.’ 

Histochemistry.—The frozen corneal 
halves were sectioned sagitally at 12u 
thickness, then exposed to a sodium lactate 
solution substrate? that stained for LDH 
presence. A photomicrograph was then 
made of each section with a photomicro- 
scope with identical flux exposure condi- 
tions, and a film having the same emulsion 
lot number throughout. Lactic dehydro- 
genase reactivity was then quantified in 
optical density units across the sagittal 
plane of the epithelium by scanning the re- 
sulting micrographs with a photodensi- 
tometer fitted with a 518-nm interference 
filler and a slit width of 0.1 mm, the 
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equivalent of 0.387 across the micrograph 
representation of the epithelium. Each 
densitometric scan was calibrated by in- 
cluding in it the photocell response to a 
neutral density step wedge superimposed 
on the tissue-free background of the mi- 
crograph. 

The corneal halves that had been placed 
in formaldehyde were allowed to fix for 24 
hours, then were embedded in paraffin and 
sectioned sagittally also. Sections 5y thick 
were examined by phase contrast micros- 
copy (ie, unstained) to determine epithelial 
thickness (tear interface to basement 
membrane). Additional sections from each 
cornea were stained by PAS procedures 
for the determination of epithelial glyco- 
gen content.’ Since this reaction can also 
occur in the presence of mucopolysaccha- 
rides, collagen, and certain other organic 
materials, a third series of sections from 
each experimental group was treated with 
diastase at the end of the 44-hour depriva- 
tion period to confirm that the material in 
the epithelium reacting to PAS was, in 
fact, glycogen. Diastase did, in every case, 
eliminate PAS reactivity at that time 
where it had occurred in nondiastase- 
treated sections of the same cornea. 
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Fig 1.—Photodensitometry traces of 
LDH reactivity across sagittal extent of 
corneal epithelium. Tear boundary to left 
and basement membrane to right are 
marked by limits of horizontal arrow. Ordi- 
nate scale is LDH reactivity, vertical arrow 
indicating 0.1 log optical density units. 


Fig 2.—LDH reactivity: ratio of mean basal layer optical density 
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The PAS reactivity of each corneal sec- 
tion was measured with a scanning micro- 
densitometer. The resulting optical density” 
vs sagittal thickness curves were photo- 
graphed directly from the tube face of a 
storage oscilloscope for integration and 
statistical analysis. Calibration of the mi- 
crodensitometer was checked before and 
after each tissue series with a 0.1-step op- 
tical density wedge standard scanned at 
the tissue plane of the optical system. 

The preanoxie control levels used here 
were based on a parallel series of 54 cor- 
neas reported previously.' 

As noted by other investigators as 
well, we could find no significant differ- 
ence in local reactivity between sections of 
the same cornea processed with and with- 
out freeze-dry methods, reconfirming the 
effectiveness of formaldehyde fixation for 
preventing glycogen loss through mobility. 


Results 


Of the three physiological functions 
followed throughout the postanoxia 
recovery course, LDH reactivity was 
the most vividly responsive in the ini- 
tial hours. Unlike the almost uniform 
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divided by mean squamous layer optical density, plotted against 
recovery period in hours. Each reactivity value is mean of deter- 
minations from six corneas, one standard deviation above and 
below each mean being indicated. Middle broken horizontal line 
is population mean for control (normal) cornea population, other 
two broken lines indicate one standard deviation above and be- 
low that mean. 
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Fig 3.—Epithelial thickness (ie, sagittal extent) plotted against 
recovery period in hours. Each value is mean based on measure- 
ments from six corneas, one standard deviation above and below 
each mean. Middle horizontal broken line is mean thickness 
value determined from six control (normal) corneas, other two 
broken lines indicate one standard deviation above and below 
that mean. 
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distribution of LDH reactivity across 
the sagittal extent of the epithelium 
(Fig 1A) typical of the nonanoxic 
state, the severely deprived epithe- 
lium showed, in contrast, a consid- 
erable imbalance between the min- 
imally reacted superficial and wing 
cell layers compared with the intense- 
ly reacted basal cell layers (Fig 1B). 
The ratio of these zonal reactivities 
(ie, the average optical density across 
the anterior 20% of the epithelium 
compared to that across the posterior 
50% of the epithelium) was found to 
be a sensitive index of the anoxic 
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state. Figure 2 summarizes the pro- 
gression of those ratios throughout 
the recovery course. Note the further, 
but briefly sustained, imbalance at 
two hours and the return to normal 
levels by six hours after reexposure to 
air. 

Reduction of epithelial swelling, 
using sagittal thickness as an index, 
began more slowly than the LDH re- 
activity changes above, but then pro- 
gressed steadily, returning to pre- 
anoxie values between six and eight 
hours (Fig 3). 

Restoration of the epithelial glyco- 





Fig 4.—Photodensitometry traces of PAS reactivity across sagittal extent of epi- 
thelium as an index of glycogen presence. Ordinate is optical density, and ab- 
scissa is sagittal extent; left vertical mark indicates tear surface and right vertical 
mark indicates basement membrane position. PAS reactivity is shown following 
47? hours of oxygen deprivation (A); after two hours of reexposure to air (B); and 
after 12 hours of reexposure to air (C) ie, at full recovery. 


Fig 5.—PAS reactivity: relative mean values of optical density and glycogen 
content across sagittal extent of epithelium are plotted against recovery period in 
hours. Each mean is based on determinations from six corneas, one standard de- 
viation above and below each mean. Middle broken horizontal line is mean for 
control (normal) population of corneas (see text), other two broken lines indicate 
one standard deviation above and below that mean. 
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gen content was followed quantita- 
tively by integrating the PAS reac- 
tivity represented under the resulting 
microdensitometry records, as shown 
in Fig 4. Although little progress was 
evident during the first two hours 
(Fig 5), a phase of rapid buildup oc- 
curred between four and eight hours, 
with the return to preanoxic levels 
being virtually completed by 12 hours 
following reexposure to air. 


Comment 


Glycogen is stored in many tissues 
and can be utilized under "stress" 
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conditions to support anaerobic gly- 
colysis."' The lability of glycogen in 
the corneal epithelium was demon- 
strated qualitatively by Smelser and 
Ozanics in 1953 when they showed its 
disappearance from corneas wearing 
tightly fitted contact lenses.* Uniacke 
and Hill later defined this depletion 
course quantitatively under con- 
trolled conditions of anoxia.' For the 
rabbit, they found that by using PAS 
reactivity as an indicator of glycogen 
presence, the maximum stable levels 
of depletion were reached during four 
hours. 

Similarly, the normally high con- 
centration and even distribution of 
LDH across the sagittal extent of the 
epithelium is subject to changes un- 
der anoxic conditions as lactic acid 
formation proceeds. A progressive de- 
crease of reactivity occurs within the 
superficial layers of the epithelium, 
accompanied by the appearance of 
the well-defined band of reactivity 
near the basal membrane boundary 
of the basal cells, as has been re- 
ported earlier.**'* 

As the effects of anoxia on glyco- 
gen storage and reactivity advance, 
they are, of course, accompanied by 
increasing epithelial edema, initially 
evident histologically, but eventually 
by conventional clinical methods.* 

Little information on the recovery 
eourses of these three functions fol- 
lowing severe anoxia has been avail- 
able. Here, they were followed both 
quantitatively and in parallel, and 
the following points of interest were 
noted: First, LDH reactivity, as mea- 
sured by the ratio above, is the most 
rapidly responsive and active of the 
three. Being directly related to activ- 
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ity in the glycolytic pathway and to 
the effects of oxygen availability on 
lactic acid formation, this is not in it- 
self surprising. The initial further im- 
balance of the basal to superficial re- 
activity ratio at the two-hour point is, 
however, somewhat more difficult to 
account for. One possibility is that 
since the total LDH seen is the net 
product of at least five different iso- 
enzymes contributing, that one or 
more of those isoenzyme systems has 
generation, or at least accumulation, 
sites along the basement membrane 
boundary of the basal cell sites that 
become very active in those early 
hours of recovery. The slight os- 
cillations of this ratio after six hours 
may be due, as well, to a nonsyn- 
chrony of these several isoenzyme 
systems as they all approached final 
stability. 

Second, it should be noted that the 
reduction of epithelial swelling 
closely parallels the recovery course 
of LDH reactivity to normal, reaf- 
firming the close interlinkage of both 
to oxygen-dependent metabolic pro- 
cesses. In contrast, the reconstitution 
of glycogen stores in the epithelium 
to preanoxic levels, also heavily in- 
cumbent on the normal activity of 
oxygen-dependent pathways,  re- 
quires nearly twice their time to com- 
plete, reaffirming a seemingly clear 
and logical case of metabolic prior- 
ities. 


Key Words.—Anoxia; corneal epithelium; 
glycogen; PAS reactivity; LDH reactivity; 
epithelial thickness; edema. 
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The Mass Culture of 
Rabbit Corneal Endothelial Cells 


Marcia Perlman, MS, Jules L. Baum, MD 


A tissue culture method for the mass 
production of rabbit corneal endothelium 
includes early trypsinization of explant 
cultures. With this technique, sufficient 
corneal endothelial cells may be obtained 
for biochemical investigation. 


he small number of corneal en- 
dothelial cells has been a deter- 
rent to the biochemical investigation 
of this tissue. The use of tissue cul- 
ture to produce a large quantity of 
cells is an approach to solving this 
problem. 

Mannagh and Irvine' and Slick et 
al* used trypsin and pronase to estab- 
lish Rose chamber cultures of rabbit 
and human corneal endothelium and 
recently employed this technique to 
study the effect of lysosomes on the 
morphologic characteristics of rabbit 
endothelial cells.’ Stocker and his as- 
sociates* reported a technique for sep- 
arating Descemet membrane-endo- 
thelium from the underlying stroma 
by microdissection. The explant was 
then used to initiate a plasma clot 
culture. Lowry^* used this micro- 
dissection technique to establish Rose 
chamber cultures for examination by 
histochemistry and electron micros- 
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copy. Yao' reported establishing a 
continuous culture of corneal endo- 
thelial cells from the kangaroo rat. 
This culture differed from the others 
reported in that it had a haploid chro- 
mosome number and fibroblast-like 
cell morphologic features. 

These aforementioned studies de- 
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scribe techniques that yield cell popu- 
lations not large enough for biochem- 
ical analysis. The method presented 
here uses the technique of Stocker et 
al' to prepare Descemet membrane- 
endothelium from several rabbits 
with subsequent trypsinization to 
achieve a mass culture of pure endo- 


Fig 1.—Initial outgrowth. Cells nearest the Descemet membrane-endothelium explant 
show typical morphologic features; those at the leading edge of the outgrowth are larger 


and more irregularly shaped (phase contrast, original magnification x 100). 
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Fig 2.—Degenerating endothelial cells at leading edge of 4-week-old outgrowth. Note 
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irregular cell shape and cytoplasmic vacuolization (phase contrast, original magnifica- 


tion x 100). 


thelial cells in the course of several 
weeks. 


Materials and Methods 


~ Adult albino rabbits weighing 1.5 to 2.0 

kg (3 to 5 lb) were killed by intravenous in- 
jection of pentobarbital. The proptosed 
eyes were rinsed with sterile isotonic sa- 
line solution, and the corneas were imme- 
diately excised within the limbus. The 
corneas, endothelium side up, were then 
placed in a sterile 60 mm culture dish and 
covered with 5 ml of complete medium as 
described by Shapiro et al* (Eagle min- 
imum essential medium [MEM] supple- 
mented with 10% fetal bovine serum, 5% 
calf serum, 2% glutamine, sodium bicar- 
bonate MEM, and nonessential amino 
acids, and kanamycin sulfate, lOug/ml). 
The culture dish containing the corneas 
and medium was placed on the stage of a 
dissecting microscope and two pairs of 
sterile jeweler’s forceps were used to strip 
Descemet membrane-endothelium from 
the underlying stroma.‘ Descemet mem- 
brane-endothelium from six pairs of eyes 
were drawn into a sterile Pasteur pipette 
and placed into a 30 ml tissue culture flask 
containing 3 ml of complete medium. The 
dissection and all subsequent culture ma- 
nipulations were performed in a laminar 
flow hood. Cultures were incubated at 35 C 
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in a mixture of 5% carbon dioxide and 95% 
air. The culture medium was changed 
twice weekly. The concentration of kana- 
mycin was lowered to lug/ml after the ini- 
tial change of medium. Cultures were ex- 
amined using an inverted phase contrast 
mieroscope. 

Descemet membrane-endothelia, pre- 
pared as above, were fixed with neutral 
formaldehyde solution and stained with 
Weigert hematoxylin-eosin for examina- 
tion by light microscopy. 

When the initial outgrowth from the ex- 
plant was about 25 cell diameters, usually 
in two to three weeks, the cells in the 30 ml 
tissue culture flasks were rinsed with edet- 
ic acid (EDTA, 0.02% in sterile buffered 
salt solution) and suspended by incubation 
with 0.4 ml of 5% trypsin and 0.04% edetic 
acid in buffered salt solution for one hour 
at 35 C. The suspended cells were trans- 
ferred to a new culture flask containing 3 
ml of complete medium. Care was taken to 
transfer only cells and not pieces of Desce- 
met membrane to the new flask. Seven to 
ten days following trypsinization, a con- 
fluent monolayer of endothelium was ob- 
tained that could be used for experimental 
studies or subculture. Cell suspensions 
were counted in a hemacytometer using 
phase microscopy following trypsinization 
and dilution to 1 ml. 





Results 


Cellular outgrowth from Descemet . 
membrane was usually obvious in 24 
to 48 hours. The cells of the initial 
outgrowth were polygonal with undu- 
lating membranes at the leading 
edge, possessing ovoid nuclei and usu- 
ally one to three nucleoli (Fig 1). As 
the outgrowth progressed, the cells 
nearest the explant formed a mono- 
layer of polygonal cells; peripheral 
cells were larger and more irregularly 
shaped. When primary cultures were 
allowed to grow for more than a 
month without trypsinization, cells at 
the leading edge of the outgrowth be- 
came large, multinucleate, and often 
contained many clear cytoplasmic 
vacuoles (Fig 2). Cultures that were 
trypsinized after two to three weeks 
showed minimal morphologic changes 
(Fig 3) and grew to form confluent 
monolayers (Fig 4). 

Initial outgrowth cultures and con- 
fluent monolayer cultures examined 
by phase contrast microscopy showed 
only endothelial cell types. No cells 
were seen exhibiting fibroblast-like 
morphologic findings or growing out 
of the plane of the monolayer. Whole 
mounts of Descemet membrane-endo- 
thelium, fixed and stained for light 
microscopy, showed only endothelial 
cells. Confluent cultures contained ap- 
proximately 610° cells. These cul- 
tures could be split two to three times 
with subsequent formation of new 
monolayers. Cultures have been 
maintained this way for up to three 
months. 


Comment 


The establishment of a continuous 
corneal endothelial cell line has been 
reported by Yao. This haploid cell 
line with its fibroblast-like morpho- 
logie character represents a geneti- 
cally abnormal cell type that is not 
suitable for biological investigation 
of normal endothelial cells. Arya et 
al? reported using a continuous endo- 
thelial cell line in their investigation 
of the effect of lysosomes on endothe- 
lial cells. They do not, however, report 
how this line was derived, or its cul- 
ture characteristics. 

The corneal endothelium culture 
method presented in this communica- 
tion combinés the techniques of mi- 
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Fig 3.—Endothelial cells 24 hours after trypsinzation. Cells have attached to poly- 


Styrene culture flask (phase contrast, original magnification x 100). 
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Fig 4.—Confluent monolayer culture. Ten days after trypsinization, compact polygonal 





endothelial cells cover the surface of the culture flask (phase contrast, original magnifi- 


cation x 100). 


crodissection and trypsinization to 
achieve a confluent culture in approx- 
imately six weeks. The cells cultured 
by this technique appear to maintain 
the morphologic characteristics of en- 
dothelial cells in vivo. They are poly- 
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gonal in shape, show marked contact 
inhibition, and grow only in mono- 
layers. 

The use of trypsin to disperse the 
initial outgrowth allows cells that 
were formerly contact inhibited to 








begin dividing again. Once a con- 
fluent monolayer is achieved, division 
ceases and can be initiated again only 
by further trypsinization and subcul- 
ture. This is analogous to the absence 
of endothelial cell division in the nor- 
mal cornea, as only in areas of endo- 
thelial injury are mitoses regularly 
observed. 


Key Words—Corneal endothelium; tissue 
culture. 
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Nonproprietary Name and 
Trademark of Drug 


Pentobarbital—Nembutal. 


References 


1. Mannagh J, Irvine AR: Human corneal en- 
dothelium: Growth in tissue cultures. Arch Oph- 
thalmol 74:847-849, 1965. 

2. Slick WC, Mannagh J, Yuhaz Z: Enzymatic 
removal and pure culture of rabbit corneal endo- 
thelial cells. Arch Ophthalmol 73:229-232, 1965. 

3. Arya DV, Mannagh J, Irvine AR: Effects of 
lysosomes on cultured rabbit corneal endothelial 


cells. Invest Ophthalmol 11:662-66 77 T9727 


4. Stocker FW, et al: A tissue culture tech- 
nique for growing corneal epithelial, stromal, 
and endothelial tissues separately. Am J Oph- 
thalmol 46:294, 1958. 

9. Lowry GM: Corneal endothelium in vitro: 
Characterization by  ultrastructure and  his- 
tochemistry. Invest Ophthalmol 5:355-366, 1966. 

6. Lowry GM: Corneal endothelium in vitro: 
Growth inhibition and structural changes in- 
duced by hydrocortisone. USAF School of Aero- 
space Medicine, Aerospace Medical Division 
(AFSC), Brooks Air Force Base, Texas, Novem- 
ber 1969. 

T. Yao KT: Haploid cells in rat kangaroo cor- 
neal endothelium cultures and x-ray-induced 
chromosome aberrations. Genetics 67:399-409, 
1971. 

8. Shapiro AL, et al: Characteristics of cul- 
tured lens epithelium. Invest Ophthalmol 8:393- 
400, 1969. 


Endothelial Cells/Perlman & Baum 237 


^ 


a m ho. MN 


à 


Fees 


Synthesis of a Collagenous 
Basal Membrane by Rabbit Corneal 
Endothelial Cells in Vitro 


Marcia Perlman, MS, Jules L. Baum, MD 


Synthesis of a basal lamina was ob- 
served in monolayer cultures of rabbit 
corneal endothelium. This material re- 
sembles Descemet membrane in appear- 
ance, staining properties, and collagen 
content. This communication demon- 
strates, for the first time, the in vitro pro- 
duction of a Descemet-like basal lamina 
by corneal endothelial cells. 


Į is widely accepted that the 
corneal endothelium in vivo se- 
cretes Descemet membrane, a refrac- 
tile membrane that stains intensely 
pink with the PAS procedure. The col- 
lagen content of this membrane has 
been analyzed.*? We have shown in a 
previous publication that mass cul- 
tures of pure rabbit corneal endo- 
thelium can be grown in vitro and 
maintain a normal morphological con- 
dition.’ The present study will report 
the production of a "Descemet mem- 
brane-like” basal lamina by corneal 
endothelial cells grown in vitro and 
an analysis of the collagen content of 
this basal lamina. 
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Materials and Methods 


Rabbit corneal endothelium was mass 
cultured as described elsewhere in this is- 
sue (see page 235), with the addition to 
the culture medium of 75ug/ml of ascor- 
bate sodium.? After two weeks in culture, 
the initial outgrowth was trypsinized 
(0.04% trypsin in edetic acid [Versene|) 
and the suspended cells were transferred 
to a 30-ml tissue culture flask (Falcon) con- 
taining 3 ml of ascorbate supplemented 
medium. Care was taken not to transfer 
fragments of Descemet membrane to the 
subeulture flask. Medium was changed 
twice weekly. 

Two to three months after subculture, 
the endothelial cells were removed by 
trypsinization, and the culture flask was 
washed three times with distilled water. 
Flasks were examined with a phase con- 
trast microscope to insure the absence of 
cells. A Pasteur pipette was dragged 
lightly over the surface of the flask, and 
the material loosened was suspended in 
distilled water and transferred to a centri- 
fuge tube and dried in vacuo over calcium 
chloride. In some cases, this material was 
photographed in situ prior to its removal. 
Fragments of this material were stained 
by the PAS procedure. 

The collected material was assayed for 
collagen by the colorimetric hydro- 
xyproline method of Switzer and Summer.* 
Samples were weighed prior to assay, then 
hydrolyzed in 8N hydrochloric acid. Color- 
imetric values were measured as percent 
transmittance at 560 my on a photocol- 
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orimeter (Bausch and Lomb Spectronic 20). 
Samples of cell-free Descemet membrane 
were assayed in an identical manner. 


Results 


Outgrowth from fragments of Des- 
cemet membrane-endothelium gener- 
ally commenced in 24 to 48 hours. Af- 
ter two to three weeks in culture, the 
outgrowth extended approximately 
30 cell diameters from the original 
explant. Cultures were trypsinized at 
this point. The suspended endothelial 
cells attached to the surface of the 
new culture flask and divided to form 
a confluent monolayer in two to three 
weeks. This monolayer morphological 
condition was maintained through 
the period of experimentation, al- 
though after two to three months in 
culture, binucleate and giant cells 
were observed (Fig 1). 

Removal of the endothelial cell mo- 
nolayer with trypsin-edetie acid and 
scraping of the culture surface re- 
vealed a transparent lamina covering 
the bottom of the flask (Fig 2). This 
layer characteristically rolled back 
from its cut edge and could be freed 
by continued gentle scraping. Iso- 
lated fragments of this material were 
stained intensely pink by the PAS re- 
action. Analysis of isolated frag- 
ments of the basal layer showed 
about 7.5% of the dry weight of the 
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Fig 1.—Three-month-old monolayer culture of rabbit corneal endothelial cells (phase 
contrast, x 100). 









Weight 


Material Membrane, ug 
Descemet 50 
membrane* 50 
Basal 20 


lamina* 40 








Hydroxyproline Content of Rabbit Descemet Membrane 
and in Vitro Basal Lamina 


Hydroxyproline, 







Hydroxyproline, ug 









Content, „g Membrane, yg 
3.25 0.0650 
4.45 0.0890 
1.45 0.0725 
2.93 0.0730 








* Each row represents an independent analysis. 


material to be hydroxyproline and in- 
dicated that a major constituent of 
this material is collagen (Table). 


Comment 


Rabbit corneal endothelial cells in 
vitro synthesize a collagenous product 
that morphologically resembles Des- 
cemet membrane. Many types of cells 
synthesize collagen in culture. In a 
few cell lines, the collagen precipi- 
tates as typical striated fibrils.» Rab- 
bit corneal endothelial cells present a 
system in which to study collagen 
synthesis. The endothelial cells repre- 
sent a pure cell type, free of fibro- 
blastic cells, and produce a colla- 
genous produet that is easily isolated 
and analyzed. Normal endothelial 
morphological condition and the nor- 
mal endothelial function of colla- 
genous membrane synthesis are re- 
tained by cultured cell monolayers. 

The collagenous membrane pro- 
duced by cultured corneal endothelial 
cells resembles Descemet membrane 
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in several ways. Morphologically, 
both appear as transparent, refractile 
membranes, with a distinct tendency 
to roll back from a eut edge. Both 
stain intensely with the PAS reagent. 
The hydroxyproline content of both 
membranes is similar, evidence that 
the collagen contents are equivalent. 
These similarities suggest some de- 
gree of identity between Descemet 
membrane and the membrane pro- 
duced in vitro 

Comprehensive analyses of Desce- 
met membrane, >° and basement 
membrane in general’ indicate that 
the collagen of these tissues differs 
from interstitial collagen in several 
ways. The chemical characteristies of 
bovine Descemet membrane collagen 
include a high content of reducing 
substances, and a hydroxyproline con- 
tent of about 8.596 by weight.' Rabbit 
Descemet membrane is here shown to 
have an average hydroxyproline con- 
tent of 7.7%, while the basal lamina 
secreted by rabbit endothelial cells 





Fig 2.—Basal lamina secreted in vitro by 
confluent endothelial cells and loosened 
from surface of the culture vessel with 
Pasteur pipette (phase contrast, x 100). 


has an average hydroxyproline con- 
tent of 7.2%. The collagen molecule of 
Descemet and other basement mem- 
branes is composed of three identical 
chains, while the molecule of inter- 
stitial collagen is composed of non- 
identical chains; The system de- 
scribed in this paper may present a 
uniquely pure means of examining 
this unusual collagen and its 
biosynthetic pathway. 


This investigation was supported in part by 
Publie Health Service grant EY00772 from the 
National Eye Institute, and general research 
grant 5 SO1 RR05598-05 from the National Insti- 
tutes of Health. 


Key Words.—Corneal endothelium; tissue 
culture; collagen synthesis; Descemet 
membrane. 
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Corneal Absorption 


of Fluorometholone in Rabbits 





A Comparative Evaluation of Corneal Drug Transport Characteristics 
in Anesthetized and Unanesthetized Rabbits 


James W. Sieg, MS, Joseph R. Robinson, PhD 


A single drop of tritium-labeled 0.1% 
fluorometholone suspension was admin- 
istered topically to intact eyes of anes- 
thetized and unanesthetized rabbits. 
Aqueous humor levels of steroid were 
monitored as a function of time. The 
aqueous humor drug concentration-time 
profile for anesthetized rabbits is consid- 
erably different from that for unanesthe- 
tized animals. Anesthetized animals show 
a shift in the time to achieve a maximum 
aqueous humor steroid concentration, 
which is ascribed to a change in rate-lim- 
iting step from corneal absorption control 
to dissolution control. |n addition, 
aqueous humor drug levels in the 
anesthetized rabbits were dependent on 
position of the animals and level of anes- 
thesia. 


TW reae rabbits are commonly 
used as experimental animals in 
eye research and specifically for cor- 
neal drug transport studies."* Pre- 
sumably, ease of animal handling is 
the principal reason for using 
anesthetized in preference to un- 
anesthetized animals. Recent work in 
our laboratories’ on tear and instilled 
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fluid dynamies in the rabbit showed 
that the unanesthetized rabbit had 
instilled fluid and tear characteristics 
that were much different from the 
anesthetized animal. Specifically, the 
anesthetized animal does not tear and 
has a rate of solution drainage that is 
slower, dependent on animal position 
and handling, as compared with the 
unanesthetized animal. These differ- 
ences can have a sizeable influence on 
results and interpretation in many 
ophthalmic experiments. The present 
report demonstrates how the use of 
anesthetized animals can influence 
the results and interpretation of drug 
corneal transport studies. 


Materials and Methods 


A 0.1% suspension of steroid was pre- 
pared by suspending 10 mg of micronized 
fluorometholone, NF in 10 ml of a commer- 
cial ophthalmic vehicle. An aliquot of tri- 
tium-labeled fluorometholone, specific ac- 
tivity 0.031 millicuries/ug, was then added, 
and the final suspension was allowed to 
equilibrate on a shaker for several days 
prior to use. The equilibrated suspension 
contained 0.078 microcuries of radioactive 
steroid per milliliter of suspension. Equili- 
bration of the dosing suspension was veri- 
fied by centrifuging a 1 ml sample and 
comparing the radioactivity of the super- 
natant with the original suspension. 

Mature male albino rabbits, weighing 1.8 
to 2.4 kg, were used throughout the study. 


Where anesthetized animals were used, 
anesthesia was induced by intraperitoneal 
injection of pentobarbital sodium (50 
mg/ml) followed by intraperitoneal injec- 
tion of phenobarbital sodium (100 mg/ml). 
Anesthetic doses were determined on the 
basis of animal weight, 100 mg/kg of 
phenobarbital and 30 mg/kg of pento- 
barbital. Differences in animal response to 
this anesthetic dose often generated a 
light level of anesthesia, where some head 
and eye movement occurred and blink re- 
flex was present. When a light level of an- 
esthesia was observed, the animal was ti- 
trated with an intravenous infusion of 
pentobarbital sodium via a marginal ear 
vein until no head or eye movement could 
be observed and the blink reflex was ab- 
sent. 

Except for the experiment in which the 
animal was placed in a lateral recumbent 
position, all animals were maintained in a 
normal upright position through the use of 
wooden restraining cages. The head of the 
test animal was kept free from restraint, 
though the attitude was held constant by 
foam rubber supports beneath the animals’ 
upper neck region. Strict care was also 
exercised so as not to hinder the normal 
drainage apparatus or respiratory func- 
tion. 

In all cases the administered dose was a 
single drop of suspension delivered by 
means of a commercial ophthalmic plastic 
dropper bottle. The size of the drop was de- 
termined to be 80ul by comparing the dos- 
ing volume count-yield to that obtained for 
a 50ul reference sample of dosing suspen- 
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CEP SENS 


P ANESTHETIZED-RECUMBENT 


"E 


\ 


CONCENTRATION , g/ml 


AQUEOUS HUMOR 


o 60 120 
Minutes 





Aqueous humor drug level-time profile of fluorometholone in rabbits with and without 


anesthesia. 





Minutes No. of Eyes 






Unanesthetized 


NOwhO ODM 







120 
150 


1 
1 
4 
5 
3 
1 
3 
3 
2 
La 
Anesthetized 

30 2 

60 3 

90 2 
3 
2 





sion. The dropper was checked for accept- 
able reproducibility and dosing errors were 
verified as not being a factor for concern. 
Each dose was administered by placing the 
drop directly onto the cornea. The bottom 
lid was pulled slightly away from the globe 
during instillation but was immediately re- 
turned to its normal position. In all cases 
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Concentration of Fluorometholone in Aqueous Humor 


Upright Position 


teral Recumbent Position 





Aqueous, „g/ml SD 






0.27 0.01 
0.41 0.03 
0.22 0.04 
0.15 0.03 
0.14 0.04 
0.06 0.02 
0.04 0.03 





0.17 

0.20 ex 
0.28 0.02 
0.36 0.06 
0.13 0.03 
0.21 ua 
0.22 0.03 
0.11 0.04 
0.05 0.01 


0.62 0.11 
0.72 0.05 
1.02 0.01 
0.36 


0.25 





the eye was left approximately half closed 
and undisturbed after instillation of drug. 
Several of the data points collected in 
anesthetized animal studies required keep- 
ing the animal under anesthesia for as 
long as four hours; during this time, evapo- 
ration of the tear film could occur, thus 
influencing our results. Undoubtedly, some 



















evaporation occurred, but the tear film re- 
mained intact over this time period as 
judged by visual observation, and no desic- 
cation of the cornea occurred. No attempt 
was made to keep the cornea moist. 

Following dosing of the test animals, 
samples were taken at various time inter- 
vals. Both eyes were used, but the sam- 
pling time intervals were chosen such that 
no two successive data points were gener- 
ated by the same test animal; eg, an ani- 
mal might be used for both a 15- and 45- 
minute point by instilling drug into one 
eye at time zero, into the other eye 30 min- 
utes later, and collecting both samples at 
the same time. 

Two minutes prior to the end of the test 
interval for the second eye from which a 
sample was taken, the animals were given 
a lethal dose of urethan solution by rapid 
injection into a marginal ear vein. This 
method was chosen in order to minimize 
any error that might have occurred as a re- 
sult of continuing flux of drug within the 
cornea during the one- to two-minute pe- 
riod required for obtaining the first 
sample. After careful rinsing of the eye 
with physiological saline solution, the 
aqueous humor was withdrawn using a dis- 
posable tuberculin syringe. Aqueous hu- 
mor sample size varied from animal to ani- 
mal, ranging from 160ul to 220u] with an 
average sample volume of 180yl. The total 
sample was counted, adjusted to a counts 
per minute per microliter basis, and finally 
converted to microgram of steroid per mil- 
liliter of aqueous humor. 

Aqueous humor samples were placed in 
20 ml of scintillation counting solution 
(Aquasol), which had been stored in the 
freezer prior to use. All samples were held 
a minimum of 48 hours prior to counting to 
minimize chemiluminescence. A liquid 
scintillation spectrometer was used to ana- 
lyze the samples. 

Quenching of radioactivity by the 
aqueous humor was found not to differ ap- 
preciably from animal to animal and, thus, 
blank corrections were made on the basis 
of aqueous humor drawn from a single ani- 
mal in each experiment. 


Results and Comment 


There are numerous reasons for 
performing corneal transport studies, 
but we shall limit our comments to 
comparative drug transport experi- 
ments. This approach to drug bio- 
transport comprises the basis for the 
comparative clinical testing of drugs 
for efficacy and relative potency. Ex- 
tension of these comments to other 
corneal transport studies can, of 
course, be made. 
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The data presented in the Table 
show the aqueous humor drug concen- 
tration levels, which were obtained 
for topical administration of fluoro- 
metholone suspension in anesthetized 
and unanesthetized rabbits, as a func- 
tion of time. Two important consid- 
erations for all corneal drug transport 
studies are reflected by these data: 
First, it is apparent from this Table 
and seen more clearly in the Figure 
that anesthetized rabbits generate a 
somewhat different absorption profile 
from that of unanesthetized animals. 
A definite shift in peak time for 
aqueous humor levels of steroid occurs 
when anesthetized animals are used. 
Second, the data obtained for anes- 
thetized animals are a function of 
how the animals are positioned and 
handled during the experiments, as 
exemplified by the lateral recumbent 
absorption curve. These differences 
pose several real and potential prob- 
lems specifically related to corneal 
transport studies. 

One might argue that it should 
make little difference what the pre- 
cise concentration-time profile looks 
like when comparing different drugs 
in the same vehicle, different drugs in 
different vehicles, or the same drug in 
different vehicles, as long as the sys- 
tem is consistent and reproducible so 
that one can compare these various 
drug or vehicle combinations. Pre- 
sumably, the rabbit is proportional to 
humans in its drug transport behav- 
ior, and it is only this proportionality 
constant that changes when anesthe- 
tized animals are used. This assump- 
tion is in fact necessary if one expects 
to extrapolate animal data to human 
data with any degree of certainty. 
However, it must be pointed out that 
the assumption is valid only when the 
rate-controlling mechanism of drug 
movement into and through the re- 
sponsible tissue remains unchanged. 
Unfortunately, this condition does 
not appear to prevail in many experi- 
ments using anesthetized animals, 
and as a consequence the results ob- 
tained in a comparative study can be 
meaningfully prejudiced by using 
anesthetized rabbits. 

The rate of corneal drug transport 
is a function of the rate constant for 
corneal absorption and the concentra- 
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tion of drug in the precorneal film. 
For any specific drug, the rate con- 
stant for absorption will not change 
unless changes occur in the corneal 
membrane or the absorption mecha- 
nism; therefore, higher or lower 
aqueous humor drug levels can only 
occur when the drug concentration in 
the tear film changes. 

It is clear (Figure) that fluoro- 
metholone suspension in the anesthe- 
tized animals can produce consid- 
erably higher aqueous humor levels of 
drug when the animal is in a recum- 
bent position. Since no tear turnover 
occurs in the anesthetized animal, the 
instilled suspension can remain as a 
pool of drug on the cornea for a 
longer period of time than in the un- 
anesthetized animal or in the anesthe- 
tized animal in an upright position. 
This longer contact time allows for 
more drug to be absorbed. The integ- 
rity of this pool of drug covering the 
corneal surface can have considerable 
effect on the aqueous humor drug 
level. The peak steroid concentration 
can therefore be influenced by slight 
movements of the animal’s eye dur- 
ing or shortly following instillation of 
the dose. The degree of anesthesia of 
the test animals would be critical 
since eye movements are likely to be 
encountered with a light level of an- 
esthesia. Tear turnover would also be 
an important factor, and the level of 
anesthesia must also be considered. 

The influence of anesthesia level 
on the achieved aqueous humor drug 
concentration was noted and ampli- 
fied. The recumbent position data 
(Figure) were obtained when the ani- 
mal was under deep anesthesia. In- 
stillation of the drug suspension 
directly onto the cornea left a visible 
pool of drug solution that remained 
for a long time. Inducing a more shal- 
low level of anesthesia and using the 
same method of drug instillation re- 
sulted in no visible drug pool and 
produced substantially lower aqueous 
humor drug levels. Under light anes- 
thesia eye movements could be ob- 
served; this caused a more rapid 
drainage of the instilled solution. 

For a given drug system, increas- 
ing or decreasing the time it takes to 
reach the maximum aqueous humor 
drug concentration can only occur 


when there is a change in either the 
rate constant describing accumula- 
tion of drug in aqueous humor or 
elimination of drug from this fluid. 
Accumulation of drug is usually lim- 
ited by corneal absorption of drug 
and, as indicated earlier, absorptión 
rate constant changes would not be 
expected unless the corneal mem- 
brane changes or there is a change in 
mechanism for corneal absorption. In 
a similar manner, elimination rate 
constant changes are not expected 
unless the clearance mechanism is al- 
tered in some way. Assuming then 
that the corneal membrane is un- 
changed in the case of anesthetized 
and unanesthetized animals, a shift 
in peak time for aqueous humor drug 
levels must be ascribed to a change in 
rate-limiting step for the accumula- 
tion phase, ie, the rate-determining 
step is dissolution or partitioning of 
the drug out of the vehicle or to a 
change in the clearance mechanism. 

Especially noteworthy in the Fig- 
ure is the shift in time required to 
reach a maximum aqueous humor drug 
concentration. Thirty minutes were 
required in the unanesthetized ani- 
mal, while 60 minutes or more were 
required in the anesthetized animals. 

Statistical analysis of the data us- 
ing Student ¢ distribution shows the 
shift in time to reach a peak aqueous 
humor drug level for both the un- 
anesthetized and anesthetized upright 
animals to be significant at the 99.5% 
level. We interpret this shift as a 
change in mechanism from absorp- 
tion control to dissolution control. A 
change in the clearance mechanism as 
a possible explanation seems unlikely 
because the terminal portion of the 
curves from unanesthetized and anes- 
thetized animals, which describe the 
elimination, are parallel, indicating a 
similar rate constant for both curves. 
If the rate constant for elimination 
has not changed, then the change in 
peak time must be ascribed to a 
change in rate constant for the accu- 
mulation phase. 

In the anesthetized animal the ac- 
cumulation phase of the aqueous hu- 
mor drug concentration-time profile 
is generated by both absorption of 
drug from the initial saturated solu- 
tion of steroid in the suspension fol- 


Corneal Absorption of Fluorometholone/Sieg & Robinson 


lowed by slow dissolution of the solid 
steroid that remains in a pool of drug 
. solution. Retention of a portion of the 
instilled dose in the cul-de-sac in the 
case of the upright anesthetized ani- 
mal or as a pool covering the corneal 
surface in the case of the recumbent 
anesthetized animal is responsible for 
this mechanism. In the unanesthe- 
tized animal the early portion of the 
concentration-time profile represents 
absorption of drug so that absorption 
control is rate limiting. Unpublished 
data from this laboratory on lower 
concentrations of instilled fluoro- 
metholone also show a peak time of 30 
minutes, illustrating that the un- 
anesthetized animal shows absorption 
control of drug for fluorometholone. 
When the anesthetized animal is in 
an upright position, slow drainage of 
the instilled solution will remove 
drug, but a small residual pool of drug 
will remain. Since no tear turnover 
occurs, the drug in this pool is not re- 
moved via drainage and is thus able 
to dissolve slowly and be available for 
corneal absorption. Placement of the 
animal in a recumbent position allows 
for longer contact time of the in- 
stilled suspension with the corneal 
membrane, and again slow  dis- 
solution of the insoluble drug occurs. 
It has been demonstrated that the 
dissolution rate of steroids is highly 
influenced by the amount of steroid in 
solution at any given time in the dis- 
solution process.** Contact time for 
dissolution of a solid suspension in 
the eye as well as recommended dis- 
solution rates for ophthalmie suspen- 
sions will be reported from this labo- 
ratory at a later time. Clearly, if a 
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comparison of two insoluble drugs** 
were to be made using anesthetized 
animals, the intrinsie solubilities of 
the drugs in the tear film as well as 
their respective rates of dissolution 
would determine in large part the 
aqueous humor drug concentration 
that is ultimately achieved, assuming 
that one animal position is used for 
all experiments. In an anesthetized 
animal, a drug with a higher relative 
dissolution rate may achieve a level of 
relative aqueous humor concentration 
that would not be attained if an un- 
anesthetized animal were to be used 
for the comparison. Since the clinical 
application of most ophthalmic prepa- 
rations is in unanesthetized subjects, 
a comparative study of relative drug 
potency using anesthetized animals 
would be an inaccurate representa- 
tion of the drugs involved relative to 
the true clinieal situation. 

It should also be apparent that 
placement of a drug in different ve- 
hicles* adds another dimension of dif- 
fieulty. Drugs in an ointment dosage 
form, irrespective of solubility and 
diffusion characteristics of the drug 
in the vehicle, will have to partition 
from the ointment to the tear film, or 
to the epithelium directly, in order for 
corneal absorption to occur. A lac- 
rimating animal can have a con- 
siderably different drug availability 
profile as compared with a nonlacri- 
mating animal. Release of drug from 
the vehicle can become the rate-limit- 
ing step for movement of the drug 
into the cornea. 

Vehicle effects with one drug are 
normally diffieult to carry out and 
evaluate in a lacrimating animal. 


When different drugs in different ve- 
hicles are involved, and the studies 
are conducted in nonlacrimating ani- 
mals whose drainage rate of instilled 
solution is a function of position, in- 
terpretation as to the meaning of ex- 
perimental results must be done with 
great caution. 


This investigation was supported by a grant 
from Allergen Pharmaceuticals, Irvine, Calif. 


Nonproprietary Name and 
Trademarks of Drug 


Fluorometholone— F ML Liquifilm, Oxylone. 
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Clindamycin Effects on Experimental | 


Ocular Toxoplasmosis in the Rabbit 


Khalid F. Tabbara, MD; Robert A. Nozik, MD; G. Richard O'Connor, MD 


The effect of treating experimental tox- 
oplasmic retinochoroiditis with clindamy- 
cin (7-chlorolincomycin) phosphate was 
evaluated in 14 rabbits. Clinical improve- 
ment was evident in 71.496 of the treated 
eyes but in only 28.6% of the untreated 
eyes. Toxoplasma organisms could not 
be isolated from treated eyes but could be 
isolated from 78.696 of the untreated eyes. 
Histopathologic examination showed nor- 
mal retinal architecture was preserved 
in three fourths of the treated eyes and 
inflammatory changes were only mild 
to moderate. In contrast, more than 
two thirds of the untreated eyes showed 
marked to severe retinochoroiditis with 
complete disruption of the normal retinal 
architecture and severe tissue destruc- 
tion. These data indicate that clindamycin 
is effective in the treatment of experimen- 
tal toxoplasmic retinochoroiditis in rab- 
bits. Investigation of the potential value of 
this antibiotic for the treatment of ocular 
toxoplasmosis in humans should be pur- 
sued. 


yrimethamine and sulfadiazine in 

combination are now considered 
to be the treatment of choice for tox- 
oplasmic retinochoroiditis in humans. 
Their undesirable side effects, how- 
ever, and the discouraging clinical re- 
sults in recurrent disease, limit their 
usefulness. To continue the search for 
more effective and less toxic means of 
treating toxoplasmosis is therefore of 
crucial importance. 

Clindamycin hydrochloride is a new 
semisynthetic antibiotic produced by 
the chlorination of lincomycin' (Fig 1 
and 2). The substitution of a chlorine 
group for a hydroxyl group in lin- 
comycin not only increases the com- 
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pound's antibacterial activity but 
gives it definite antimalarial activity 
in rodents and monkeys.** The thera- 
peutic effects of two chlorinated lin- 
comycin analogs—clindamycin and 
N-dimethyl-4’-pentyl clindamycin, 
against acute toxoplasmosis in mice 
have recently been documented.* 

The present study was undertaken 
to evaluate the effect of clindamycin 
phosphate against acute experimen- 
tal toxoplasmie retinochoroiditis in 
rabbits. 


Materials and Methods 


Infection of Rabbit Eyes With Tox- 
oplasma.—The experimental animals were 
14 California pigmented rabbits of both 
sexes and weighing 2 to 3 kg (4.4 to 6.6 Ib) 
each. A suspension of the Beverley strain 
of Toxoplasma gondii was prepared from 
the infected peritoneal exudates of white 
Swiss Webster mice four days after inocu- 
lation. The organisms were purified ac- 
cording to a technique previously de- 
scribed. The suprachoroidal space of both 
eyes in each rabbit was injected with 2ul of 
a suspension containing 200 organisms /yl. 
The viability of the organisms was con- 
firmed by injecting an aliquot of the sus- 
pension into the peritoneal cavities of 
healthy mice and noting the typical signs 
of Toxoplasma infection (peritonitis, en- 
cephalitis, and dye-test conversion). 

Treatment With Clindamycin.— When evi- 
dence of active retinochoroiditis was first 
observed, three or four days after inocula- 
tion, we treated both eyes of seven rabbits 
with retrobulbar injections of 150 mg of 
clindamycin on the first day, then with in- 
tramuscular injections of 100 mg/kg/day 
in two divided doses for eight consecutive 
days. Seven other rabbits, also with acute 
retinochoroiditis, served as controls and 
were treated with retrobulbar injections of 
sterile Hanks balanced salt solution 
(HBSS) on the day of the onset of the reti- 
nal inflammation. No other treatment was 
administered thereafter. We examined all 
animals by ophthalmoscopy daily, and by 
slit-lamp examination every other day. We 
did not know at the time whether we were 
examining treated or control animals. 


All rabbits were killed and their eyes 
enucleated two days after the cessation of 
treatment. The anterior segment of each 
eye was excised and discarded. The site of 
the posterior lesion was then identified, 
and the posterior segment was cut in half, 
bisecting the lesion. 

Methods for Study of Effects of Treat- 
ment.—One half of each piece of excised 
tissue was fixed in a solution containing 19 
parts of absolute ethanol and one part of 
glacial acetic acid according to the method 
of Wolman and Behar.’ This portion was 
subjected to histopathologic evaluation and 
immunofluorescent staining with fluores- 
cein-tagged antibodies. The other half was 
prepared for isolation attempts as de- 
scribed below. 

Histopathology.—The histopathologic 
changes in both the treated and untreated 
eyes were recorded according to a histo- 
pathologie grading system devised for this 
experimentally produced toxoplasmic reti- 
nochoroiditis. 

Depending on the degree of mononu- 
clear cell infiltration, the architecture of 
the affected choroidal and retinal layers, 
and the presence or absence of necrosis, we 
graded the inflammation from 0 (normal) 
to 44- (severe) as follows: 0 (normal), nor- 
mal retina or choroid; 1+ (mild), mild in- 
filtration, normal architecture; 2-- (moder- 
ate), moderate infiltration, normal 
architecture; 3+ (marked), marked infil- 
tration, loss of normal architecture (with 
or without areas of focal necrosis); and 4+ 
(severe), severe infiltration, massive de- 
struction, loss of architecture, necrosis. 
The retinas and choroids of both the 
treated and control groups were graded 
separately. 

Fluorescent Antibody Staining Tech- 
nique.—The sera of rabbits known to have 
high titers of circulating antibodies 
against T gondii (as a result of previous 
infection with Beverley strain organisms) 
were pooled in sterile ampoules and main- 
tained at —20 C until needed. All sera 
showed minimum dye-test titers of 1:1024 
and exhibited numerous lines of precipi- 
tate when tested against aqueous extracts 
of Toxoplasma organisms on double-diffu- 
sion agar plates of the Ouchterlony type. 
We made  fluorescein-labeled gamma 
globulin preparations from these pooled 
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Fig 1.—Chemical structure of lincomycin. 


Fig 2.—Chemical structure of clindamycin (7-chlorolincomy- 
cin). 





Fig 3.—Fundus picture of a clindamycin- 
treated rabbit on 11th postinoculum day 
showing clear vitreous with mild retinal 
edema and early pigmentary changes. 


Fig 4.—Inactive chorioretinal lesions in a 
clindamycin-treated rabbit observed on 
11th postinoculum day. 
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sera according to the method of Riggs et 
al,^* and divided the conjugate into small 
aliquots. These were lyophilized in sterile 
vials and stored at —20 C until the day of 
the experiment. 

For the purposes of the experiment, we 
rehydrated the lyophilized conjugate (ap- 
proximately 1 mg dry weight) with 0.25 ml 
distilled water. The number of specimens 
to be examined on a given day determined 
the number of ampoules to be reconsti- 
tuted. 

Fragments of eye tissue that had been 
fixed in the Wolman-Behar fixative over- 
night were passed into xylene, infiltrated 
with paraffin, and embedded according to 
the method of Carver and Goldman." Sec- 
tions 6u thick, which had been cut on a 
hand-operated microtome and mounted on 
glass slides coated with a thin layer of 
gelatin, were air dried at 37 C. We de- 
paraffinized the unstained sections by 


Fig 5.—Active toxoplasmic retinocho- 
roiditis in an untreated rabbit on the sixth 
postinoculum day. 





(Clindamycin) 


passing them through xylene, and then 
rehydrated them by passing them first 
through the graded alcohols and then 
through distilled water. 

Consecutive tissue sections from the 
same paraffin block were flooded simulta- 
neously with antitoxoplasma conjugate or 
saline solution, those flooded with saline 
serving as controls. The slides were incu- 
bated in a moist chamber at 37 C for 46 to 
60 minutes. Previous staining of known in- 
fected tissue sections with antihistoplasma 
and antiherpesvirus conjugates, as well as 
with saline, had established the specificity 
of our antitoxoplasma conjugate. 

The sections were rinsed in distilled wa- 
ter and washed in 0.15M phosphate buf- 
fered saline (PBS), pH 7.2, for ten minutes. 
They were then rinsed again in distilled 
water, counter-stained with a dilute solu- 
tion of Evans Blue for one minute, and fi- 
nally rinsed for the last time in distilled 
water. 


Fig 6.—Diffuse retinochoroiditis in a 
control rabbit on 11th postinoculum day. 
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As a final step, we placed one drop of 
10% carbonate-buffered glycerin solution, 
pH 8.9, on each section, applied a cover- 
slip, and examined the sections under oil 
immersion at a magnification of X 675 on a 
fluorescence microscope (Zeiss GFL II), 
using a standard ultraviolet light source. 
An exciting filter (BG-12) and a barrier fil- 
ter setting of 470-700 lambda were used 
for viewing and photographing. 

When viewed with ultraviolet light, 
bright apple-green staining of the Tox- 
oplasma organisms or fragments thereof 
indicated the portion of the tissue sample 
that was infected. We photographed the 
organisms and recorded the vernier read- 
ings that corresponded to the position of 
the tissue section under the microscope. 


Fig 10.—Histopathologic section of ret- 
ina in control rabbit showing severe tissue 
destruction and necrosis with disruption of 
normal retinal architecture (H—E, x 125). 





MARKED 
Fig 7.—Histopathologic evaluation of retina. 
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Fig 8.—Histopathologic evaluation of choroid. 


The next step was to remove the cover-slip, 
soak the slide in saline for 15 minutes, and 
rinse it with distilled water. We then 
stained the preparations with hematoxy- 
lin-eosin (H—E), covered them with a drop 
of balsam, and mounted them permanently 
with cover-slips. 

The slides were placed under the micro- 
scope in positions corresponding to the pre- 
viously recorded vernier readings, and the 
material was viewed with the aid of a stan- 
dard tungsten filament light source and a 


Fig 9.—Histopathologic section of retina 
in a clindamycin-treated rabbit showing 
mild mononuclear cell infiltration and nor- 
mal retinal architecture (H—E, X 125). 


Fig 11.—Toxoplasma cysts (arrows) in 
the inner nuclear layers of retina in control 
rabbit (H—E, x 500). 





Fig 12.—Fluorescence of Toxoplasma 
organisms in tissue section demonstrated 
by fluorescein-tagged antibody. Arrows 
denote fluorescent organisms. 
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standard condenser. Finding the exact lo- 
cation of the structures previously photo- 
* graphed was facilitated by referring to a 
* sketch of the tissue architecture in the re- 
gion of interest. We then photographed the 
H—E stained structures that had previ- 
ously been visualized with the aid of the 
specific fluorescein conjugate. 

Mouse Inoculation for Recovery of Orga- 
nisms.—The second half of each piece of 
excised retinal and choroidal tissue was 
minced with scissors, ground in a mortar 
with sterile HBSS, and injected into the 
peritoneal cavities of white Swiss Webster 
mice in an attempt to recover Toxoplasma 
organisms. 


Results 


Clinical Evaluation.—The data show- 
ing the effect of clindamycin on ex- 
perimental toxoplasmic  retinocho- 
roiditis are as follows. Ten (71.4%) of 
the 14 eyes in the treated group 
showed evidence of clinical improve- 
ment by ophthalmoscopy and slit- 
lamp examination on the sixth day of 
therapy (Fig 3 and 4), and four 
(28.6%) showed no clinical improve- 
ment. In the control group, on the 
other hand, only two rabbits (14.3%) 
showed improvement, and 12 (85.7%) 
showed none. Nine of the 12 eyes ex- 
hibited marked worsening of their 
retinochoroiditis, eventuating in total 
exudative retinal detachment (Fig 5 
and 6). 

Histopathological | Findings.—The 
histopathologic data are presented in 
Fig 7 and 8. About 75% of the treated 
eyes showed normal retinal archi- 
tecture with mild to moderate mo- 
nonuclear cell infiltration (Fig 9). The 
choroid of the treated eyes showed 
moderate to marked cellular infil- 
tration in approximately 83% of the 
eyes. In contrast, more than two 
thirds of the untreated eyes showed 
marked to severe retinochoroiditis, 
with complete disruption of the nor- 
mal retinal architecture, severe tissue 
destruction, and necrosis (Fig 10). 
Toxoplasma cysts were often seen in 
the inner nuclear layer of the retina 
of the untreated eyes (Fig 11) but 
could not be seen in any of the 
treated group. 

Detection of Toxoplasma by Fluorescent- 
Antibody Staining.—By means of fluores- 
cein-tagged antibody, Toxoplasma orga- 
nisms were detected in tissue sections of 
three (21.4%) of the 14 treated eyes and not 
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detected in 11 (78.6%) as opposed to detec- 
tion in 12 (85.7%) of the 14 untreated eyes 
(Fig 12) and no detection in 2 (14.3%). 

Isolation of Toxoplasma in Mice.—Tox- 
oplasma organisms could not be recovered 
from the retina or choroid of any of the 
clindamycin-treated group of rabbits, but 
they could be recovered from 11 (78.6%) of 
the 14 eyes in the control group. 


Comment 


The data presented here indicate 
that clindamycin (7-chlorolincomycin) 
is an effective therapeutic agent for 
the treatment of experimental tox- 
oplasmic retinochoroiditis in rabbits. 
Toxoplasma organisms could not be 
isolated from the retina or choroid 
of any of the treated rabbits even 
though the initiation of clindamycin 
therapy had been delayed until the 
day of the onset of clinically observ- 
able retinochoroiditis. This feature, if 
borne out in the human disease, 
would make the antibiotic partic- 
ularly valuable since patients often 
fail to present themselves until sev- 
eral days after the onset of symp- 
toms. 

The clinical improvement of the 
retinochoroiditis in the treated group 
of rabbits was indicated by the dis- 
appearance of flare and cells from the 
vitreous and by the decrease in the 
observable inflammatory changes in 
the retina and choroid. Pigmentary 
changes in the retina were observed 
in one half of the treated rabbits but 
in none of the control group. The 
findings in the fluorescent-antibody- 
stained preparations correlated well 
with the clinical findings. 

The administration of the first dose 
of clindamycin by retrobulbar injec- 
tion was intended to provide an im- 
mediately high drug concentration in 
the retina and uvea. In no case was 
this injection followed by hyperemia 
or edema of the bulbar, epibulbar, or 
periorbital tissues. 

Clindamycin’s relative lack of tox- 
icity, and the absence of teratogenic 
effects in experimental animals," 
suggest strongly that the antibiotic 
has potential value for the treatment 
of acute toxoplasmic retinochoroiditis 
in humans. The difficulty of treating 
ocular toxoplasmosis, attributable in 
large part to the high toxicity of the 
agents employed, may be overcome 


by using clindamycin, which in exper- 
imental animals, appears to be both 
effective and relatively atoxic. It 
would appear, in any case, that eval- 
uation of this drug in subhuman pri- 
mates with experimentally induced 
ocular toxoplasmosis is clearly indi- 
cated. 


This investigation was supported in part by 
National Institutes of Health program grant 
EY-00310-08, and by Public Health Service In- 
ternational Research Fellowship IF05 TW 
02008-01. 

Peggy Yamada and Myra Scalarone propa- 
gated the Toroplasma organisms, assisted with 
the animal inoculations and fluorescent antibody 
studies, and performed all of the parasite isola- 
tions. 

Clindamycin phosphate was supplied by the 
Upjohn Co, Kalamazoo, Mich. 


Key Words.—Toxoplasma gondii; reti- 
nochoroiditis; suprachoroidal space; para- 
site; clindamycin; lincomycin; retrobulbar 
therapy; fluorescent antibody; isolation. 


Nonproprietary Name and 
Trademark of Drug 


Clindamycin—Cleocin. 
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Experimental Corneal Wound Strength 


Effect of Topically Applied Corticosteroids 


Joel Sugar, MD, John W. Chandler, MD 


Dexamethasone, 0.1%,was administered 
topically to rabbits three times daily at 
various intervals after they sustained cen- 
tral corneal wounds. The eyes treated 
during the first postoperative week dem- 
onstrated significantly diminished wound 
tensile strength compared to either the 
contralateral eyes or untreated controls. 
Eyes treated during the third postopera- 
tive week had no reduction in corneal 
wound tensile strength. 


INE investigations of the 
effects of topically applied corti- 
costeroids on corneal wound healing 
have been carried out." The major- 
ity have demonstrated that wound 
healing is impaired by topically ap- 
plied corticosteroids but dosages used 
have usually been in excess of those 
given clinically while clinical dosages 
have had little effect." The present 
study demonstrates significant reduc- 
tion in the tensile strength of rabbit 
corneal wounds sutured with 10-0 
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monofilament nylon when 0.1% dexa- 
methasone is used topically only three 
times daily. 


Materials and Methods 


Twenty-two New Zealand white male 
rabbits weighing approximately 2 kg were 
anesthetized intravenously with sodium 
pentobarbital and underwent wounding of 
both corneas. A partial thickness (approxi- 
mately two-thirds depth) horizontal mid- 
corneal wound 10 mm in length was made 
with a No. 15 Bard-Parker blade and two 
10-0 monofilament nylon sutures were pre- 
placed 4 mm apart in the wound. The inci- 
sion was then completed into the anterior 
chamber for its entire length with a 
Graefe knife. The sutures were then pulled 
tight, tied, and the ends cut. No heparin 
was used. Antibiotic ointment containing 
polymyxin B sulfate, neomycin sulfate, 
and bacitracine (Neosporin) was instilled 
in both eyes and 20,000 units of penicillin G 
potassium was injected intramuscularly. 
For the next seven days all eyes were 
treated topically with a solution containing 
polymyxin B sulfate, neomycin sulfate, 
and gramicidin (Neosporin), 1% atropine 
sulfate, 1% cyclopentylate hydrochloride 
(Cyclogyl), and 10% phenylephrine hydro- 
chloride topically once daily. In addition, 
six rabbits received one drop of 0.1% dexa- 
methasone sodium phosphate topically in 
the right eye three times daily for the first 
seven days following surgery. Five rabbits 
received one drop of 0.1% dexamethasone 
topically in the right eye three times daily 
from the 16th to the 21st postoperative 
day. 

All rabbits were killed on the 21st post- 


group (P<.05). In 


operative day and both eyes enucleated. 
Five-millimeter wide strips including the 
central portion of the corneal wound were 
excised with a double-bladed knife and the 
tensile strength of the corneal wound 
tested by determining the weight neces- 
sary to disrupt the wound after suture re- 
moval as previously described." Eyes 
which became infected were excluded from 
the study. 


Results 


Corticosteroids administered topi- 
cally during the first week following 
surgery significantly decreased cor- 
neal wound tensile strength in com- 
parison to controls (P<.005) and in 
comparison to the untreated contra- 
lateral eyes (P<.05) (Table). In addi- 
tion, the wound tensile strengths of 
the contralateral eyes were signifi- 
cantly less than those of the control 
contrast, the 
wound tensile strength of both the 
treated and contralateral untreated 
eyes in the rabbits given cortico- 
steroids in the last week before death 
did not differ from that of the control 


group. 
Comment 


Aquavalla et al? demonstrated sim- 
ilar effects of topical corticosteroid 
therapy including an effect on the 
contralateral untreated eye but they 
used a much higher dosage than used 
here; 1% prednisolone acetate was 
given 14 times daily for 11 to 18 days. 


Corneal Wound/Sugar & Chandler 


Effect of Topically Applied Dexamethasone 
on Experimental Corneal Wound Strength 


No. of Eyes 


Controls 
. Dexamethasone, first week 
Treated eye 
-Contralateral eye 
Dexamethasone, third week 
Treated eye 
Contralateral eye 


Likewise, Kara-José and co-workers? 
demonstrated that topical dexa- 
methasone therapy started any time 
in the first postoperative week de- 
creased corneal wound strength if 
their rabbits were treated 12 times 
daily. Gasset et al' again showed the 
same effect when 0.1% dexametha- 
sone was used 12 times daily on 
wounds sutured with 7-0 silk while 
0.1% dexamethasone used only four 
times daily had no effect. In contrast, 
we observed a significant effect of 
dexamethasone when used topically 
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Wound Tensile Strength (+ SD) 
(gm/5 mm Wound) 


360 — 60 


277 + 16 
307 = 45 


361 + 31 
347 + 51 


only three times daily in rabbit eyes 
sutured with 10-0 monofilament ny- 
lon. 

It is possible that the differences 
between our findings and those of 
Gasset et al' could be due to the dif- 
ferences in suture material. The 10-0 
nylon possibly induces less inflamma- 
tion than the 7-0 silk and thus per- 
haps the nylon sutured wounds were 
more susceptible to the effects of 
lower corticosteroid dosages. How- 
ever, when we studied the tensile 
strength of central corneal wounds 
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sutured with 10-0 nylon or 7-0 silk we 
could find no significant difference.” 
The fact that systemic antibiotic 
therapy was used in the animals in 
this study and not in that of Gasset et 
al' may have contributed to the dif- 
ferences seen, with possibly less in- 
flammation occurring in the animals 
given antibiotics. 

Dosages of topically applied corti- 
costeroids low enough to be compa- 
rable to those used clinically can 
significantly impair corneal wound 
tensile strength when used for the 
first week following surgery in the 
rabbit wound healing model. These 
observations may be of some clinical 
relevance; impairment of corneal 
wound strength should be considered 
in the decision to use topically applied 
steroids postoperatively. 
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Our Ophthalmic Heritage 


As It Was in the Beginning 


An Informal History of the New England Ophthalmological Society 


Charles Snyder, Harry E. Braconier, MD 


n the mid-17th century, James 
Ussher, Archbishop of the Church 
of Ireland, ealeulated that the heav- 
ens and the earth were created in the 
year 4004 BC. That the good bishop 
was in error by several million, per- 
haps billion years, was not the fault 
of his scholarship, that was rated 
among the best of his time, rather, 
blame must be placed on the paucity 
of information available to him. No 
such excuse can be ours in preparing 
this story of the creation of the New 
England Ophthalmological Society. 
The officers and secretaries of the 
past kept records, not voluminous 
ones, but accurate ones. These have 
been ours to use. 

These records tell us that unlike the 
heavens and the earth, the creation of 
the New England Ophthalmological 
Society was first proposed, and then 
the act of creation took place. The 
proposers of creation, three in num- 
ber, were Hasket Derby, Benjamin 
Joy Jeffries, and Oliver Fairfield 
Wadsworth, all ophthalmologists of 
Boston. Their proposal took the form 
of a circular letter that was mailed 
out to the ophthalmologists of New 
England on May 1, 1884. The letter, a 
short one, proposed to organize, in 
Boston, an ophthalmological society 
similar to the one that had been suc- 
cessful in New York City for 20 years. 
The letter went on to suggest a plan 
for the meetings, and the recipient 
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was asked to reply if he were inter- 
ested in becoming a member. 

The act of the creation of the New 
England Ophthalmological Society 
took place six months later. The time 
and date was the evening of Decem- 
ber 2, 1884. The place was 15 Chestnut 
St, Boston, the home of Benjamin Joy 
Jeffries. The creators, all referred to 
in the records as being gentlemen, 
were 14 ophthalmologists from four 
of the six New England states. There 
were four other ophthalmologists who 
signified their interest in the project, 
but were unable to attend. Thus the 
Society’s original roster had 18 
names. 

The principal item of business on 
the agenda that night was the adop- 
tion of a constitution and bylaws. 
Wisdom and simplicity were the hall- 
marks of the constitution that was 
adopted. To demonstrate, the first ar- 
ticle read: “This Association shall be 
called the New England Ophthalmo- 
logical Society; and the second ar- 
ticle read: "The object of this Asso- 
ciation shall be the study and 
advancement of ophthalmology." At- 
tempts to form special medical so- 
cieties on a purely local basis had 
failed. This Society sought to know 
viability by operating on a broad geo- 
graphical regional basis. Special so- 
cieties had failed because they were 
too specialized. This Society, with 
its simple objective—the study and 
advancement of  ophthalmology— 
avoided that pitfall. Although the So- 
ciety's constitution has known revi- 
sions and new bylaws, no change has 
been made in these first two articles 
since they were written 89 years ago. 

Article three, however, posed some 
problems to the founding fathers. As 
it was finally adopted it read: "The 


members of this Society shall be 
graduates in medicine who take an 
especial interest in Ophthalmie Sci- 
ence." Remember, in those days there 
were no national boards of certifica- 
tion in the medical specialities, and 
that medical specialization was in its 
first generation in this country. Who 
were these men who had an especial 
interest in ophthalmic science? Did 
this mean that the membership would 
necessarily be limited to practicing 
ophthalmologists? Dr. Wadsworth did 
not think this would be so. He 
thought that alienists for instance, 
might be included. The problem of 
eligibility for membership was not 
solved until amost 40 years later 
when certification by the American 
Board of Ophthalmology was made 
the first requirement for membership. 

The acting chairman, Gustavus 
Hay, appointed a nominating com- 
mittee. While they were out of the 
room deliberating, Dr. Jeffries exhib- 
ited some old ophthalmic instruments 
that had belonged to his father, John 
Jeffries, cofounder of the Massachu- 
setts Charitable Eye and Ear Infir- 
mary. He also showed the first oph- 
thalmoscope imported into this 
country in the early 1850s by Dr. John 
Homer Dix. When the committee re- 
turned, they submitted the following 
slate of candidates that were elected 
by one ballot: president, Hasket 
Derby of Boston, surgeon to the Mas- 
sachusetts Charitable Eye and Ear 
Infirmary and one of the founders of 
the American Ophthalmological Soci- 
ety; vice-president, Jan J. B. Ver- 
myne, an ophthalmologist of Dutch 
descent who practiced in New Bed- 
ford, Mass; and the first secretary- 
treasurer was Myles Standish. This 
man was a sixth generation descend- 
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ant and namesake of the Myles 
Standish who had had his courtship 
with Priscilla in the Plymouth Plan- 
tation. Dr. Standish would in time be- 
come the Henry Willard Williams, 
Professor of Ophthalmology at Har- 
vard Medical School. 

The constitution and bylaws were 
adopted, the officers were elected, the 
dues were set at $1 a year, and it was 
decided that the suppers should be of 
the simplest character. With all this 
accomplished, the meeting adjourned 
with the 14 creators genuinely weary 
from their labors. Before sending 
them out in the cold December night, 
Dr. Jeffries provided them with a 
light collation and a little brandy. 
And that was the beginning of the 
New England Ophthalmological Soci- 
ety, its first meeting, its creation. 

But the story cannot stop here. 
Natural curiosity asks what happened 
following this act of creation. Was 
there to be a Garden of Eden com- 
plete with an Adam and Eve and 
later a Cain and Abel? What were the 
early scientific meetings like? How 
successful was the Society in its early 
years? Thanks to the minutes kept by 
Dr. Standish, these questions are easy 
to answer. 

First, there was no Garden of 
Eden, no Cain and Abel, no Adam and 
Eve. But speaking of Eve, the first of 
her daughters to become a member of 
the Society was Dr. Ella Dexter who 
had an office on Marlborough Street 
in Boston. She was admitted on Nov 
4, 1889. It is estimated that since then 
less than ten women have been mem- 
bers. No woman has ever been elected 
to a major office. These are explosive 
facts to make public in our present 
time. 

For the first nine years, the Society 
met in the homes and offices of mem- 
bers living in Boston and from time 
to time was entertained by out-of- 
town members in various Boston ho- 
tels. This pattern came into being be- 
cause it was the responsibility of each 
member, in turn, to be host of a meet- 
ing. When the Society was organized 
it was determined that there would 
be no formal papers presented at the 
meetings and no reports of the pro- 
ceedings would appear in print. 

Thus it is to the minutes books that 
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we must go for accounts of the meet- 
ings. Here one gains the picture of a 
scene that was leisurely, quiet, re- 
strained, informal, and at the same 
time rich in scientific interest. The 
eighth meeting, held on Dec 1, 1885, 
just one year after the first meeting, 
can be taken as being typical. The 
host of the evening was Francis Pe- 
leg Sprague. Dr. Sprague was unique 
among the ophthalmologists of the 
time. He was a man of large personal 
means. He had no private practice. 
His service to ophthalmology was 
confined solely to his tour of duty as a 
surgeon to the Eye and Ear Infir- 
mary. 

Sixteen members assembled in Dr. 
Sprague’s Back Bay home at 7:30 in 
the evening. The president, Dr. Has- 
ket Derby, was in the Chair. Accord- 
ing to what had become established 
custom, he began at one side of the 
room and asked each gentleman in 
turn for an oral communication. The 
first to respond was Dr. Erastus Eu- 
gene Holt of Portland, Me. He told of 
a case of glaucoma he had treated by 
iridectomy and paracentesis, but that 
later it was necessary to enucleate 
the eye when the tension returned. 
Next, Oliver Fairfield Wadsworth of 
Boston told of a similar case that 
he had had in which the increased 
tension proved to be an intraocular 
tumor. Ezra Dyer of Newport, RI, 
reported on a case of traumatic 
paralysis. Dr. James J. Putnam, an 
alienist from Boston, commented on 
Dr. Dyer’s case from a neurological 
point of view. Then Dr. H. G. Miller 
of Providence, RI, described a case of 
unexplained amblyopia in a 65-year- 
old woman, and Samuel B. St. John of 
Hartford, Conn, gave a detailed pre- 
sentation of the surgical treatment 
he had used in a case of epicanthus. 
Dr. Sprague, the host, spoke last on a 
case of glaucoma in which eserine had 
had a deleterious effect. The scientific 
meeting ended promply at 9:30. Then 
all partook of a collation Dr. Sprague 
provided and enjoyed a social hour. 

This pleasant informality could not 
last. By 1893, the membership had 
risen to 40 with an average of 20 
members regularly attending the 
meetings. On November 7th of that 
year, Dr. Standish made the state- 


ment that the Managers of the Mas- 
sachusetts Charitable Eye and Ear 
Infirmary had given the New En- 
gland Ophthalmological Society per- 
mission to hold their meetings at the 
infirmary, and allowed the use of the 
parlor and the dining room and the 
right to hire a caterer. The Society 
continued to hold the majority of 
their meetings at the infirmary until 
1960. The problem of the suppers in 
1893 was solved by setting up a fund 
and assessing each member $5 a year. 
At each meeting an allowance of $20 
was made by the treasurer from this 
fund to the member whose turn it 
was to act as host. 

The year 1893 is interesting in 
other respects. That year Dr. Jeffries 
suggested the utilizing possibilities 
afforded by the tissue produced as a 
byproduct of the Jewish rite of cir- 
cumcision. He had used such donor 
material to good advantage in one 
case. And in that year, the subjects of 
moon blindness and maternal impres- 
sions were discussed for the last time. 

The pattern of the scientific meet- 
ings remained unchanged until 1899 
when it was decided that the attend- 
ance was too large for the method to 
be practical and instructive. On De- 
cember 5 of that year it was voted to 
ask for formal papers, and it was de- 
cided to use printed programs for the 
first time. On Jan 2, 1900, the first 
formal paper was read. Its title was 
“A Case of Concentric Dimunition of 
Both Visual Fields, Probably of Corti- 
cal Origin.” The presenter was Oliver 
Fairfield Wadsworth, and he took 15 
minutes to say what he had to say. 

At this time, Dr. Wadsworth was 
the Henry Willard Williams, Profes- 
sors of Ophthalmology, at Harvard 
Medical School. This brings up Dr. 
Williams’ name. For reasons that 
have never been made public, Henry 
Willard Williams, long-time chief of 
ophthalmology at Boston City Hospi- 
tal and Harvard, the first man to use 
sutures in cataract surgery, a medical 
writer of note, and certainly the Bos- 
ton ophthalmologist with the greatest 
national reputation, never became a 
member of the New England Oph- 
thalmological Society. His name was 
never proposed for membership. Dr. 
Frederick Verhoeff, who attended his 
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first Society meeting and presented 
his first paper in 1900, used to say 
that there were those in Boston, par- 
ticularly at the Infirmary, who could 
not abide the old gentleman and his 
autocratic ways. 

And now the name of Frederick 
Herman Verhoeff has come up and 
with it one more interesting aspect of 
the New England Ophthalmological 
Society in its early years. Originally 
there was no limit in membership, but 
in 1896, the membership was limited 
to 50. This meant that a man could be 
proposed as a member, accepted as a 
member, attend meetings, present 
papers, but could not become a full 
member, with all privileges, until one 
of the 50 died or resigned. Dr. Ver- 
hoeff had to wait two years to become 
a full member. He was lucky. There 
were those who had to wait over three 
years. This rule was dropped in time. 

Before we leave the 19th century, 
one more note of interest. The Soci- 
ety, remember, was founded in 1884. 
Then, as now, with the exception of 
1918, six meetings a year were held. 
Since then, right down to today, the 
Society has never failed to hold a 
regular scheduled meeting. Not a 
single meeting has ever been can- 
celled although the Feb 1, 1898, meet- 
ing did pose certain problems. The 
time of the meeting came and only 
two members were present: Dr. 
Standish the president, and a young 
member named Alexander Quacken- 
boss. Dr. Standish handled the matter 
with dispatch worthy of his noted an- 
cestor. He appointed Dr. Quackenboss 
acting secretary. Together they com- 
posed the minutes that noted that the 
severity of a storm had blockaded the 
electric car lines and the railroads. 
For this reason the meeting ad- 
journed at the early hour of 9 PM to 
enable the two members present to 
walk home. 

Dr. Verhoeff gives us a picture of 
what it was like at the New England 
Ophthalmological Society meetings 
during the early years of this century. 
The group, 20 to 40 in number, would 
assemble in the trustees' room of the 
Infirmary. The room, although some- 
what elegant, was not large. The 
older men, exercising the right of 
their seniority, took the comfort- 
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able seats around the center table. 
Younger men, such as Verhoeff, took 
the less comfortable seats in the rear, 
and if there were no seats, they stood. 
The meetings were entirely in the 
hands of the senior men. They ar- 
ranged the programs, selected the 
guest speakers, held all the offices. 
When it came to the discussions, they 
dominated the scene. If, and only if, 
there was time left over, then the 
younger men could speak or ask ques- 
tions. There was a decided air of 
proper Boston establishmentarianism 
about the whole thing that was par- 
tieularly galling to a young man in a 
hurry such as Freddie Verhoeff. 

Time changed all this. In those 
days it was the custom when a mem- 
ber died for his colleagues to compose 
his obituary, read it before the Soci- 
ety, and then incorporate it in the 
minutes. It is here we read of the 
passing of the old guard, how one by 
one the creators ceased to be— Wads- 
worth, Jeffries, Vermyne, Holt, Dyer, 
Hasket Derby, Putnam, Sprague, St. 
John. By the time of World War I, 
only one or two remained as emeritus 
members. The Society passed into the 
hands of a new generation. Now the 
dominant figures were Greenwood, 
Laneaster, Lowell, Souter, Easton, 
Ryder, Wells, Regan, George Derby, 
and F. H. Verhoeff, whose impatience 
had been rewarded when he was 
elected president in 1921. Things had 
to happen. 

One striking change made by Ver- 
hoeff and others was in the guest 
speakers who came before the Soci- 
ety. Not satisfied to be confined to 
figures from the American scene, 
their program committee took advan- 
tage of the presence in the country 
of any European ophthalmologist of 
note. Barraquer of Spain, Elliot of In- 
dia, Van der Hoeve of the Nether- 
lands, Imre of Budapest—all came to 
Boston. But the greatest figure to 
come was Ernst Fuchs, the grand old 
man of Austrian ophthalmology. 
Fuchs had trained a whole generation 
of American ophthalmologists in his 
clinic in Vienna before World War I. 
That war and its aftermath had left 
him in financial straits. He was too 
old to begin again. Some of his Amer- 
ican students conceived the plan of 





bringing him to this country, sponsor- 
ing at various centers lectures and in- 
struetion sessions. The Professor. 
would have a portion of the revenue 
realized. George Derby, a former stu- 
dent of Fuchs, arranged for the New 
England Ophthalmological Society ‘to 
be Fuchs’ sponsor in their area. 

Hofrat Fuchs arrived in Boston 
just prior to Christmas in 1921. A 
complimentary dinner was held at 
the Algonquin Club at which auto- 
graphed copies of Fuchs’ pictures 
were sold to the guests. This netted 
$640 for the fund. His lectures and in- 
struction sessions netted an addi- 
tional $2,575. Much of this money 
went to Fuchs. The remainder was 
used to buy the Society’s first projec- 
tor, one for lantern slides. All this 
generosity and spending reduced the 
balance in the treasury to $37.07. At 
the next meeting it was voted to raise 
the dues to $6 a year. By the way, in 
1921, there were 77 active members, 9 
emeritus members, making a total of 
86 members in the Society. The Soci- 
ety’s membership did not exceed 100 
until World War II. 

With a few exceptions, the Society 
continued to hold its meetings at the 
Massachusetts Eye and Ear Infir- 
mary. One of those exceptions came 
in 1922 when the group went to Peter 
Bent Brigham Hospital to hear Har- 
vey Cushing lecture on the optic 
chiasm. Following his demonstration, 
Cushing generously provided a colla- 
tion. 

The meetings usually began at 8 PM 
and ended at 10 PM. Prior to the scien- 
tific sessions there would be a dinner, 
a proper dinner, at one of the clubs in 
the city. Dr. Charles Regan tells us 
that he has a memory of his father, 
Dr. James Regan, and of others of 
that generation, being all dressed up 
in their black ties and tuxedos and 
going off to the Harvard Club or else- 
where for dinner prior to the meet- 
ing. The guest speaker they took with 
them might have been Duke-Elder, 
Bielschowsky, Nordenson, or Hart- 
mann. It takes a good memory to re- 
call when the New England Oph- 
thalmological Society had its last 
black tie dinner. 

Other changes came. In 1931, the 
society met for the first time with the 
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ophthalmic section of the Eye and 
Ear Infirmary Alumni Association. 
- «The next year, 1932, the first commer- 
. cial exhibitor made his appearance 
when the Bausch and Lomb Company 
displayed their wares. And in 1933, 
the first all day meeting was held— 
clinieal conference, surgical demon- 
strations, instruction sessions, dinner, 
scientific session. 

On the whole, the relationship be- 
tween the Massachusetts Eye and 
Ear Infirmary and the New England 
Ophthalmological Society was a good 
one. Six times a year, six days a year, 
the Society used the facilities of the 
Infirmary for its meetings. No fee 
was ever charged. It was believed, 
. and correctly believed, that the occa- 
sions were mutually fruitful. How- 
ever, there was at least one moment 
of friction. As was its custom, the So- 
ciety met in the Infirmary’s Eye 
Clinic on Dee 17, 1936. When the 
meeting was over, it was discovered 
that a magnifying loupe, property of 
the Infirmary, had suddenly dis- 
appeared following its use in a dem- 
onstration. At their next meeting, 
when the members were informed of 
this sad fact, they promptly and 
unanimously voted to reimburse the 
Infirmary for the presumed purloined 
piece of equipment. 

The solons of Massachusetts from 
time to time turned to the Society for 
expert advice in framing legislation. 
Sixty years ago a bill was before the 
Great and General Court, which in- 
tended to increase the time of the 
continuous exhibition of motion pic- 
tures from 20 minutes to one hour. 
Did the Society think this was or was 
not a menace to the eyes of the pub- 
lic? The members pondered the ques- 
tion as solemnly as today’s members 
would ponder a similar question on 
the continuous viewing of television. 
Dr. George Derby framed the 1913 
answer: “In the opinion of this Soci- 
ety it is unwise to extend the length 
of time for motion pictures until it 


has been shown by further suitable 


investigations that such an extension 
is not detrimental to public health." 
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One subject that has not been 
treated so far in this presentation is 
that of the New England Ophthalmo- 
logical Society as a political action 
agent. It should surprise no one that 
as such an agent the Society knew 
its greatest activity with the opti- 
cian-optometrist-ophthalmologist prob- 
lem. Early in the game the Society 
cleaned its own house. No one could 
be a member who advertised his ser- 
vices as a specialist or permitted the 
word oculist to be used with his name. 
In 1905, Hasket Derby offered a reso- 
lution that read: "That it is the sense 
of the New England Ophthalmologi- 
cal Society that the practice of receiv- 
ing commissions from opticians on 
the sale of glasses is unworthy and 
constitutes a disqualification for 
membership in the Society.” 

The big battles were reserved for 
the optometrists and for the fly-by- 
night schools with their six-week di- 
plomas that flourished 75 years ago. 
Scarcely a year went by from 1901 to 
1912 that the Society’s legislative 
committee was not at the State 
House battling for what they consid- 
ered to be a fair and professionally 
honorable optometry bill. Their efforts 
were not always successful, and if 
they expected gratitude or coopera- 
tion from the optometrists, they did 
not always get it. By the time the 
1930s rolled around, the Society was 
fortunate in having on its legislative 
committee a polished and urbane gen- 
tleman of Hibernian descent, who 
with a twitch of his moustache and a 
profound nod of his white head, was 
able to deftly roll away all clouds that 
descended from Beacon Hill. His 
name—James Joseph Regan. 

Did a great moment in ophthalmic 
history ever occur at one of the New 
England meetings? Such a moment 
might have been in 1942, when 
Theodore Lasater Terry first de- 
scribed retrolental fibroplasia. The 
secretary did not recognize the event 
as being extraordinary for his entry 
in the minutes was followed by the 
customary phrases—‘‘a spirited dis- 
cussion followed the reading of the 


paper,” and, “a rising vote of thanks 
was given to the speaker.” 

It was noted earlier that the sub- 
stance of this study was taken from 
the records and minutes kept by the 
society’s secretaries and officers. This 
material, in five fat volumes, was 
often found to be so interesting that 
it was difficult to know where to stop. 
That is until one entry appeared. It 
read: “Dr. Edwin B. Dunphy in the 
Chair. Dr. Brendan Leahey moves, 
and Dr. Hugo Riemer seconds, that 
the Society distribute identification 
tags to be worn by the members at 
meetings. The motion was carried 
and the Executive Committee was in- 
strueted to procure the tags." 

As it was in the beginning, there 
were 14 gentlemen seated in a parlor, 
they knew one another, there were no 
strangers among them. Two gener- 
ations later the Society they had 
founded had grown to such propor- 
tions that the members did not know 
one another without the aid of identi- 
fieation badges, the members were 
often strangers to each other. There 
can be no question that Dr. Leahey's 
motion was a milestone in the history 
of the New England Ophthalmologi- 
eal Society and that it was a good 
place to end this narrative. The date— 
1947. 

Today there are over 350 members 
in the New England Ophthalmologi- 
cal Society. Names from the current 
roster are known nationally and in- 
ternationally. Although their accom- 
plishments are on record in the books 
and journals, it was often the Society 
that provided them with a forum for 
the initial presentation of their stud- 
ies. The detailed story of this service 
and other services rendered by the 
New England Ophthalmological Soci- 
ety since 1947 we leave to a future 
narrator. 


Material for this study came from the Minutes 
and. Records of the New England Ophthalmologi- 
cal Society, 1884-1960. These five volumes are on 
deposit in the Lucien Howe Library of Oph- 
thalmology, 243 Charles St, Boston, Mass 02114. 
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Instrumentation 


Color Infrared Photography 
of the Ocular Fundus 


Richard L. Dallow, MD, Boston 


Infrared photography of the ocular fun- 
dus has been explored to define its use- 
fulness. Standard fundus photography 
equipment was used with color infrared 
sensitive film and appropriate filters to 
eliminate the blue end of the visual spec- 
trum. Resulting photographs encom- 
passed a spectrum of 500 to 900 my 
wavelengths, including most of the visible 
light spectrum and extending well beyond 
it into the near-infrared spectrum. Color 
infrared photography possesses the 
unique properties of color distortion, al- 


limitation of the human visual 

system is its capability of seeing 
only a small portion of the light 
energy spectrum. The perceptible 
light spectrum ranges from approxi- 
mately 400 my (violet) to 700 my (red) 
wavelengths with peak sensitivity at 
500 to 550 my, and tapers off precipi- 
tously at the red end.' Most photo- 
graphic films are designed to imitate 
this limited spectrum and produce a 
picture as nearly like the visible one 
as possible. However, the colors we 
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tered contrast, and increased penetration 
through tissue. Color distortion, although 
occasionally vivid, was not helpful in 
characterizing tissue type of lesions. Con- 
trast was most evident with deeply pig- 
mented structures which absorb infrared 
wavelengths. Pigmented tumors were bet- 
ter defined with infrared photography. The 
penetration property produced striking re- 
sults; choroidal vasculature was depicted 
regularly, even when not visible clinically. 
Partial penetration has promise for clini- 
cal application. 


associate with particular wavelengths 
are not necessarily accurate nor as re- 
fined as possible since the wave- 
lengths are actually translated into 
color by our tripartite visual system. 
Furthermore, additional visual infor- 
mation exists in the light spectrum of 
both longer and shorter wavelengths 
than is perceived by man. 
Alterations of color translation and 
extension of the visible spectrum be- 
yond human capabilities is possible 
through the use of ultraviolet sen- 
sitive or infrared sensitive image 
converters or films. Ultraviolet in- 
vestigations in ophthalmology have 
proved impractical because of high ul- 
traviolet absorption by the human 
lens. Use of infrared wavelengths has 
been investigated with a variety of 
techniques. These studies have in- 
cluded infrared photography in the 
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dark, penetration of some opacities,*^ 
and color distortion of objects." This 
paper presents some experiences in 
exploration of the usefulness of infra- 
red sensitive color film in photogra- 
phy of the ocular fundus. 


Materials and Methods 


Ocular fundus photography was per- 
formed in the standard manner on pa- 
tients with dilated pupils using a fundus 
camera (Zeiss). Each fundus was photo- 
graphed with two films for comparison. 
Routine photographs were made with stan- 
dard color film (Kodachrome II) without 
filters. Infrared photographs were made 
(Kodak Ektachrome Infrared Aero Film, 
type 8443) with the reflected light filtered 
partially at the camera level. The xenon 
electronic flash light source of the camera 
has abundant near-infrared radiation in 
addition to visible wavelengths. 

The infrared film differs significantly 
from the standard film in its emulsion lay- 
ers, sensitivity, and latitude (Fig 1). Infra- 
red film has three emulsion layers with a 
total sensitivity spectrum of 350 to 900 mp 
inclusive, spanning the visible and actinic 
near-infrared regions. Thermal far-infra- 
red wavelengths are not included. The yel- 
low forming layer is sensitive to 350 to 600 
mp, peaking at 550 my (green light); the 
magenta forming layer to 350 to 700 my, 
peaking at 660 my (red light); and the cyan 
forming layer to 350 to 900 my, with peaks 
at 380 my (blue light) and 720 to 840 my (in- 
frared light). Each layer has a major and a 
minor sensitivity peak within its own spec- 
trum. The cyan forming layer, which is of 
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the most interest because of its infrared 
sensitivity, has its major peak in the blue 
region. The other layers have minor peaks 
in the blue. It is necessary to filter out 
wavelengths of less than 500 my in order to 
obtain an image from infrared wave- 
lengths that is not obscured by blue 
wavelengths. Wratten filters Nos. 12 and 8 
(yellow) were placed in front of the film 
plane to exclude wavelengths less than 500 
my. 

The false color rendition of objects is the 
product of several factors when developing 
is done by the standard process (Kodak 
Ektachrome E-3). The three emulsion lay- 
ers sensitized to green, red, and infrared 
wavelengths produce yellow, magenta, and 
cyan dyes, respectively. The final image 
colors are produced by a reversal process 
whereby the emulsion layers that are ex- 
posed by reflected light are eliminated, and 
the unexposed layers determine the color 
of the film image. Final colors are modified 
by visible light components, illumination, 
filters, exposure, processing, and film ag- 
ing. Biological variability of absorption, 
reflection, and transmission of different 
wavelengths by the subject matter further 
modifies the colors. 

Infrared film has a high light sensitivity 
and a narrow latitude of one-half F stop, 
making exposure critical. To prevent over- 
exposure the lowest light energy setting on 
the camera was used and a neutral density 
filter was placed in the illumination dia- 
phragm. Multiple exposures were taken of 
each fundus with different density filters 
to get optimum results. Focusing created 
some difficulty, since the longer infrared 
wavelengths are focused somewhat deeper 
than visible light used by the photographer 
in the viewfinder. It was necessary for the 
photographer to focus a little deeper than 
his visible focus. 

The resulting photographs obtained by 
this technique incorporate part of the vis- 
ible spectrum (500 to approximately 650 
mp) and part of the near-infrared spec- 
trum (approximately 650 to 900 my). Thus 
they are not infrared pictures solely, but 
do include some infrared wavelengths 
while eliminating some of the visible spec- 
trum. All wavelengths of light are dis- 
torted in color rendition with this tech- 
nique because of the different dyes in the 
emulsion layers of the film used. For con- 
venience these photographs are referred to 
here as "infrared photographs" to distin- 
guish them from photographs represent- 
ing the normal visible spectrum. 


Results 


Several types of normal ocular 
fundi and fundus lesions were photo- 
graphed with the technique described 
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Fig 1.—Spectral sensitivity curve (Kodak Ektachrome Infrared Aero Film, type 8443). 
Each of the three emulsion layers has two sensitivity peaks. Dashed line at 500 mu 
indicates cut on of Wratten filters Nos. 8 and 12, which eliminate shorter wavelengths. 


in order to explore its usefulness. The 
color distortion characteristic of in- 
frared photography is most dramati- 
cally illustrated by an external view 
of the eye and lids (Fig 2) in which 
the skin appears blue-green, the 
sclera and iris pale blue, the con- 
junctival vessels orange-brown, and 
the lid vessels blue. The red-orange 
fundus reflex and the black lens 
opacities seen in negative contrast to 
light reflected from the fundus are 
unchanged from the usual view ob- 
tained with an ophthalmoscope or or- 
dinary photography. Color hues var- 
ied considerably however. Slight 
variations in exposure and film pro- 
cessing produced the marked con- 
trasts seen in the similar subjects in 
Fig 2 and 3. 

The infrared appearance of a nor- 
mal ocular fundus is shown in Fig 4. 
The optic disc is yellow with a stark 
white central cup. Retinal vessels ap- 
pear orange, the veins being slightly 


darker than arteries, with less con- 


trast to the surrounding fundus than 
seen ordinarily. The background fun- 
dus has a pale orange to yellow hue. 
Choroidal vessels, which appear 
bright yellow, are more prominent in 
infrared photographs than in visible 
light, and they are seen in all fundi 
regardless of pigmentation unless 
they are obscured by some abnormal- 


ity. A myopic fundus (Fig 5) shows 
whitening of the optic dise tempo- 
rally, corresponding to the physi- 
ologic cupping of the disc, and a stark 
white scleral crescent. Peripapillary 
areas of choroidal atrophy appear dif- 
fusely whiter than usual. Atrophic 
patches are white or pale blue. 


Malignant melanomas (Fig 6) dem- 


onstrate accentuated pigmentation 


and a more defined border in infrared . 


photographs. The tumor margins may 
be seen frequently to extend slightly 
beyond the edge seen in visible light. 
This corresponds to similar findings 
with stereoscopic photography or 
fluorescein angiography of  mela- 
nomas, which also often demonstrates 
that the margin of a melanoma ex- 
tends beyond that suspected by clini- 
cal examination. On the contrary, 
however, amelanotic portions of such 
a tumor appear with decreased con- 
trast to the surrounding fundus in in- 
frared photographs than in visible 
light photographs. Although heman- 
giomas tend to be washed out in in- 
frared photographs, they cannot be 
differentiated definitely from ame- 
lanotic melanomas by this technique. 

Comparative photographs of dia- 
betic retinopathy (Fig 7) showed a 
dramatic difference in the infrared 
version. The choroidal vascular pat- 
terns appear more prominent, as was 
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the case in other fundi. Additionally 
the choroidal pattern is visible 
through areas where retinal hemor- 
rhages and exudates are located in 
the standard photographs. These le- 
sions either disappear entirely in in- 
frared photographs or appear only as 
pale shadows. These findings indicate 
the penetration property of infrared 
photography; structures obscured 
from view by intervening opacities 
are revealed in infrared pictures. 

The fundus was photographed 
through various opacities of the 
cornea and lens. These opacities, 
when dense enough to prevent view- 
ing the fundus by indirect ophthal- 
moscopy, interfered significantly 
with infrared photography. A red re- 
flex could be obtained regularly from 
the fundus on such patients, but no 
landmarks were identifiable on the 
photographs. Infrared wavelengths 
did penetrate some less dense ante- 
rior segment opacities to produce a 
slightly blurred image of the optic 
dise and major vessels with the color 
rendition described above. It could be 
that the visible wavelengths included 
with this technique caused such opac- 
ities to show on the photographs. 
Photography with a narrow band of in- 
frared wavelengths, excluding all vis- 
ible light, might be more successful at 
penetrating these opacities, but this 
was not attempted in this investiga- 
tion. Fundus photography penetrat- 
ing through some vitreous opacities 
was investigated more extensively 
and will be reported separately. 


Comment 


Numerous investigations have been 
carried out utilizing imaging of infra- 
red wavelengths to study the eye. 
Some workers have employed image 
converters or snooperscopes to visual- 
ize the near-infrared and the far-in- 
frared (thermal) wavelengths with 
moderate success.^? The near-infra- 
red wavelengths have been visualized 
by ordinary photography with special 
films or television cameras sensitive 
to this part of the light energy spec- 
trum.*^? The iris and pupil have been 
photographed through corneal opac- 
ities with black and white infrared 
film in these studies. Photography of 
the iris in a dark environment has 
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been used in pupillographic experi- 
ments in animals. Modified color in- 
frared photography of the ocular fun- 
dus has indieated color distortion and 
contrast accentuation of some struc- 
tures. This technique has been pro- 
posed as a method of differentiating 
melanotic lesions from vascular ones 
and as an accurate method of follow- 
ing the growth of melanomas.** Use 
of an infrared absorbing dye (in- 
docyanine green) for ocular angiogra- 
phy has produced vivid color results 
showing choroidal and retinal circula- 
tory phases in owl monkeys and in 
humans.''? This study demonstrates 
the three major properties of modi- 
fied color infrared photography ap- 


plied to the ocular fundus—color dis- 


tortion, altered contrast, and partial 
penetration of tissues—and indicates 
the potential usefulness of these 
three properties. 

Several factors combine to produce 
the ocular fundus images recorded on 
infrared sensitive color film. Light of 
a restricted wavelength (or color) 
may be reflected, absorbed, or trans- 
mitted by any semitransparent struc- 
ture. The object is characterized by 
the color it reflects, for example, blood 
reflecting red. Absorption of a color 
makes the object appear dark when 
viewed in monochromatic light of 
that color. The near-infrared wave- 
lengths behave physically much like 
visible light, but they have slightly 
deeper focusing because the longer 
wavelengths are not refracted as 
strongly and more aberrations are in- 
duced with larger lens openings. 

The modified color rendition of ob- 
jects with color infrared film, based 
on the wavelength sensitivities of the 
three emulsion layers and the dyes 
formed by them, produces images com- 
posed of distorted contrasting colors. 
The colors appearing in the photo- 
graphs are purely empirical and false. 
They represent simply the combina- 
tion of wavelengths absorbed by 
these particular emulsion dyes. These 
distorted colors may reveal features 
less evident in natural colors of the 
normal light spectrum. With the tech- 
nique described the pictures repre- 
sent a large portion of the visible 
light spectrum in addition to the in- 
frared wavelengths as described 


above. External eye photographs il- 
lustrate this color distortion property . 
vividly, but fundus photographs show 
minimal color changes which are gen- 
erally very low in contrast. The color 
distortion property was not found to 
be very useful either for defining 
structures or for revealing otherwise 
undetected aspects of the subject. 

Some normal structures and several 
lesions exhibit altered contrast to sur- 
rounding structures, some of them 
being increased contrast and others 
decreased. The optic disc and areas of 
chorioretinal atrophy or scarring, ap- 
pearing pale yellow or white, contrast 
more sharply with adjacent retina in 
infrared photographs. Presumably con- 
trast would also be sharper with other 
atrophic defects of the choroid. Reti- 
nal vasculature and hemangiomas are 
washed out in infrared photographs, 
making them much less evident than 
seen ordinarily in white light, as 
noted by Ernest.’ Deeply pigmented 
fundus scars and melanotic lesions 
absorb infrared wavelengths and ap- 
pear a dark red-brown while the nor- 
mal pigment epithelium is relatively 
transparent to infrared wavelengths, 
producing an increased contrast be- 
tween pigmented lesions and adja- 
cent fundus areas. The margins of 
pigmented portions of melanomas are 
better defined in infrared photo- 
graphs, but amelanotic portions of 
these lesions are less defined com- 
pared to standard color presentations. 
The suggestion by Suckling and Don- 
aldson for following the growth of 
melanomas by infrared photography 
applies only to pigmented portions of 
these tumors, and therefore is not en- 
tirely satisfactory.’ Color distortion 
by infrared photography of visible 
structures was found in the present 
study to have little value in differ- 
entiating tissues. 

The transmission property of a col- 
or is dependent primarily on whether 
it has long or short wavelength. Beh- 
rendt and Duane demonstrated selec- 
tive photography of different layers 
of the fundus based on transmission 
and reflection of monochromatic 
light." They observed that the 
shorter wavelengths of monochromat- 
ic light created an image of the more 
anterior fundus layers, while the 
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Fig 2 





Fig 5 Fig 6, left 





Fig 7, left 


Fig 2.—View of external eye made with infrared sensitive film. il- 
lustrating maximum color distortion of skin, sclera, and iris. Fun- 
dus reflex and lens opacities are not distorted. Fig 3.—Usual color 
distortion of external eye photographed with infrared sensitive 
film. Vessels of eyelids have cyan hue and sclera appears blue. 
Conjunctival vessels are red-brown with increased contrast. Fig 
4.—Normal ocular fundus photographed with infrared sensitive 
film. Retinal vessels are reduced in color and contrast while 
choroidal vessels are more evident as yellow structures. Central 
cup of optic disc is white. Fig 5.—Myopic ocular fundus photo- 
graphed with infrared sensitive film. Areas of optic disc cupping, 
temporal scleral crescent, and chorioretinal thinning appear 
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Fig 4 





Fig 6, right 





Fig 7, right 


white or pale blue, presumably from underlying scleral reflec- 
tance. Fig 6.—Partially amelanotic malignant melanoma of the 
ocular fundus photographed with standard (Kodachrome) film 
(left) and with infrared sensitive film (right). Right, Pigmented por- 
tions have increased contrast while nonpigmented areas have re- 
duced contrast, some pigment is black-brown and some red- 
brown. Fig 7.—Diabetic retinopathy with scattered hemorrhages 
and exudates as seen with visible light spectrum (left) and with in- 
frared sensitive film (right). Right, Choroidal vascular pattern ap- 
pears as light vessels on dark background, hemorrhages and 
exudates disappear and retinal vessels are partially transparent. 
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longer wavelengths of monochromat- 
ic light produced an image of deeper 
layers. Blue was found to be reflected 
from the nerve fiber layer, green 


= from the intraretinal and pigment 
= epithelial layers, and red from chor- 


oidal layers. The longer wavelengths, 
such as the infrared, undergo less 
scatter and diffraction by particles 
in a semitransparent medium, and 
therefore appear to have better 
transmission and produce sharper im- 
ages under hazy conditions. Infrared 
radiation penetrates skin similarly to 
a depth of approximately 3 em.*? It 
follows that infrared wavelengths 
should penetrate superficial fundus 
layers and be reflected from the 
deeper portion of the choroid and pos- 
sibly sclera. 

When fundi photographed with 
infrared film are compared, the 
choroidal vascular pattern is much 
more evident in infrared than in 
standard photographs or than seen 
visually on clinical examination as 


. noted by Flower.? Retinal vessels, 


hemorrhages, and exudates appeared 
only as pale shadows on the infrared 
photographs, while the choroidal vas- 
cular pattern could be seen in the lo- 
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cation of these lesions instead. These 
findings seem to indicate greater 
penetration of infrared wavelengths 
through tissue, with the formation of 
a partially selective image of deeper 
layers of the fundus than that seen in 
ordinary photographs or clinically. 
This phenomenon appears to be an 
extension of Behrendt and Duane's 
experience with spectral reflectance 
photography of fundus layers. 

This study is exploratory and does 
not exhaust the subject of infrared 
fundus photography. It does indicate, 
however, that the properties of color 
distortion and altered contrast are of 
minimal clinical usefulness with the 
types of lesions examined in this 
study. The greatest potential for in- 
frared photographic techniques seems 
to be in the partial penetration of 
opacities to visualize underlying 
structures, and this property deserves 
more thorough investigation. 


This investigation was supported in part by a 
Public Health Service General Research Support 
Grant 5-S01-RR-05485 from the National Insti- 
tutes of Health, and by the Massachusetts Lions 
Eye Research Fund, Inc., Boston. 

Marshall Zidel took the photographs. 
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The Cat Eye Syndrome 


C. Charles Cory, FRCS, David L. Jamison, MRACP 


A female infant showed the essential 
features of the cat eye syndrome. There 
were no abnormalities in the family. Chro- 
mosome studies showed an additional ac- 
rocentric chromosome in the infant, but 
both parents were karyotypically normal. 


he association of coloboma of 

the iris and anal atresia has be- 
come known as the cat eye syndrome. 
Recently, 12 cases have been re- 
ported. 


Report of a Case 


A female infant born at 39 weeks’ gesta- 
tion weighed 3.06 kg (8 lb) and had anal 
atresia. The infant's parents were healthy, 
unrelated, and aged 29 and 30 years. 

Physical examination of the infant dis- 
closed the following findings: (1) coloboma 
of the right iris below (Fig 1); (2) partial 
coloboma of the left iris below (Fig 2); (3) 
telecanthus (Fig 3); (4) preauricular pits 
and accessory auricles (Fig 4); and (5) a 
rectovulval fistula (Fig 5). She had a short 
neck (Fig 4), with some webbing and a fold 
of occipital skin. The head circumference 
was 82.5 cm (third percentile) and the baby 
was decidedly hypotonic. The nipples were 
widely spaced, carrying angle at the el- 
bows was wider than normal, little fingers 
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of both hands were incurved, and both hips 
were dislocated. A systolic murmur was 
present at the left lower sternal edge, but 
this was inaudible by the 50th day after 
birth. Chest x-ray films and electrocardio- 
grams were normal. When laid on her 
back, the patient's rhinopharyngeal air- 
way was easily obstructed and this was as- 
sociated with micrognathism. The obstruc- 
tion caused feeding problems and may 
have contributed to the infant's death. She 
developed a urinary tract infection; an in- 
travenous pyelogram showed a normal 
right kidney but no excretion was present 
on the left side. A skeletal survey showed a 
small jaw, dislocated hips, and sagittally 
cleft seventh and tenth dorsal vertebrae. 

Family History.—There were no abnor- 
malities in the family. Two sibs, aged 6 
and 3 years, were normal. There had been 
a miscarriage at 11 weeks, 12 months be- 
fore the present birth. The mother had 
been fit and well throughout pregnancy 
and had taken no medication during the 
first trimester. 

Chromosome Studies.—Chromosome anal- 
ysis of peripheral blood lymphocytes (Fig 
6) of the patient showed that she had 46 
normal chromosomes and a small addi- 
tional acrocentric chromosome with satel- 
lites on the short arms, 47 XX M+. Stain- 
ing by the ASG technique showed that the 
small "marker" acrocentrie was predomi- 
nantly euchromatic, but it was not possible 
to determine its origin. The karyotypes of 
the father, mother, and both sibs were nor- 
mal. There was nothing to suggest that 
mosaicism was present in either the pa- 
tient or relatives who were examined. 

Progress.—Following treatment for her 
urinary tract infection and a subsequent 
rhinopharyngeal infection, the infant 
gained weight very slowly, and at two 
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Reported Cases of the Cat Eye Syndrome 


Oe C a EE A E E EA EE E E OT 17 E 
Age Coloboma* , 


Patient/ NU Voie oe ey Preauricular Anal Renal Mentally 
Source Age, yr/Sex Mother/Father lris Choroid Fistula Atresia Anomaly Retarded 
Haab? 1/...7P TEN ENS R&L R&L s Yes Yes Me 
Schachenmann 2/3/F 27/40 R&L R&L Yes Yes wae No 
et al? 3/5 mo/F 34/40 R&L No Yes Yes 30i No 
4/7/F 30/29 L L No Yes Yes Yes 
5/37/Ft TE TS R&L No No No Yes IQ 76 
DPI NEAL ee HS MURS a Ee eO NE esau ~ “PINOT SNO A ERNE SG. e 
Thomas et al? 6/6 mo/M TU Me R&L No Yes Yes JA Ss 
Gerald et al5.7 7T/3/4/M 37/40 R R Yes Yes Yes No 
8/10/M 32/40 No No 2 Yes No Yes 
Bu OS tine RR aa E e CERRO" SUR M ME EMEN “aaa | ara T 77 MN 
9/16 days/F 23/22 R&L R&L Yes Yes Yes Yes 
Weber et al4 10/272 /F 25/29 R&L R&L Accessory Yes Yes No 
auricles 
Zellweger et al5 11/6 mo/F BA ey sista as Yes Yes Yes Yes 
TELE CS Gee ew Rhee a oc ee Ne RR SE On OE OE nn MERE ONES S SC "ras 
Darby and 12/24 /F S ol R&L No Yes Yes No “> 
Hughes® 
Present .../2mo/F 29/30 R&L No Yes Yes Yes Too 
Case young 


* R&L indicate right and left eye. 

+ Patient 5 is the mother of patient 4. 

t Mosaic abnormal chromosome. 

§ VSD indicates ventricular septal defect. 





Fig 2.—Partial coloboma of the left iris 
below. 








wu. X 


Fig 1.—Coloboma of the right iris below. 


Fig 3.—Telecanthus. 
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Fig 4.—Preauricular pits, accessory au- 
ricles, and short neck. 


Fig 6.—The chromosome of a peripheral 
blood lymphocyte of the patient. The small 
additional acrocentric chromosome is in- 
dicated by the arrow. 


Other 
Abnormality 


Not known 


Hypertelorism; antimongoloid slant 
Hypertelorism; dislocated hips and strabismus 
Hypertelorism; antimongoloid slant 


Atresia of right auditory canal 


Deafness, hypoplastic mandible; total anomalous 
pulmonary venous return 


Fallot tetralogy 


Multiple cardiac abnormalities; biliary atresia 


R&L* microphthalmos; retinal dysplasia, anti- 
mongoloid slant, nystagmus and butterfly vertebrae 


Hypertelorism, antimongoloid slant; cardiac 
anomaly, harelip, cleft palate, and optic atrophy 


None 


Hypertelorism, questionable VSD,§ micrognathism, 
and dislocated hips 
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Abnormal 
Chromosome 
in Family History 


Not known 
None 
None 

Yes 


Mother 
Brother? 
Nephewt 


None 
Parents, normal 


Father$ 
Sister$ 
Half-sister$ 
Half-niece§ 


None 
None 


Anal atresia in 
maternal cousin 


Mother carries 
extra chromosome 


None 


months she only weighed 2.95 kg (6 Ib). No 
surgical treatment was required for the 
vulval ectopic anus. She died at home unex- 
pectedly, five days after her discharge 
from the hospital. Permission for an au- 
topsy was not obtained. 


Comment 


Since Lejeune et al' demonstrated, 
in 1959, that Down syndrome was as- 
sociated with a chromosomal abnor- 
mality, great interest has been shown 
in syndromes that display aberration 


Fig 5 —Perineum showing the vaginal 
anus. 








of the normal karyotype. Patients 
with the cat eye syndrome (Table) 
display ocular features varying con- 
siderably in degree and, in this case, a 
partial coloboma in which the ante- 
rior leaf of the iris stroma was in- 
volved. The colobomata may involve 
the choroid,^? and may be unilateral 
or bilateral. Microphthalmos, hyper- 
telorism, and the antimongoloid slant 
are inconstant features. Strabismus 
is reported where only one eye is af- 
fected by the colobomata,? and the pa- 
tient described by Weber et al* had 
retinal dysplasia. 

Patients with the cat eye syndrome 
have an extra chromosome that is 
small and abnormal in appearance. 
This extra chromosome is smaller 
than the G group chromosomes and is 
acrocentric. Schachenmann et al’ 
noted that some cells showed small 
satellites on the short arm and 
formed associations with the acro- 
centric chromosomes in the D and G 
groups, which also have satellites. Be- 
cause of this and because its clinical 
features occur among those of the D, 
trisomy group, various authors argue 
that the extra chromosome present is 
part of a D group chromosome and 
represents a partial D trisomy for 
some genes.*? 

Considerable variation occurs in 
the expression and transmission of 
the abnormal chromosome. Gerald et 
al*' describe a patient with mosai- 
eism who exhibits the complete syn- 
drome; the patient's parents were 
chromosomally normal. In another 
family, the same authors describe a 
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child with mental retardation, tetral- 
ogy of Fallot, imperforate anus, but 
no eye or ear abnormalities. The child 
had mosaicism. The father, with pre- 
auricular fistulae, is mosaic. Two 
other siblings had imperforate anus 
but no other major defects; the chro- 
mosomes of one were mosaic and the 
chromosomes of the other were not 
examined. Another phenotypically 
normal daughter had two of 145 
metaphases with the extra chromo- 
some, and her daughter, with an in- 
perforate anus but no other manifes- 
tations, had the extra chromosome in 
33% of metaphases. The mother of the 
child with the cat eye syndrome de- 
scribed by Darby and Hughes’ had no 
clinical signs but had the same 
marker chromosome in 50 metaphases 
examined in blood culture. 

The mechanism of transmission of 
mosaicism is discussed by Gerald et 
al.’ They postulate that either fre- 
quent anaphase lag loss of the extra 
chromosome from a zygote cell con- 
taining it occurs—this chromosome 
being predisposed to this phenom- 
enon—or the chromosomal comple- 
ment in a zygote with a normal num- 
ber of chromosomes is predisposed to 
some chromosomal rearrangement 
process during early embryogenesis. 

The ocular features of the cat eye 
syndrome have some similarity to the 
D 18-15 trisomy group,? but the sys- 
temic abnormalities are less severe. 

Colobomata with other congenital 
abnormalities may require chromo- 
some studies of the family to com- 
plete the investigation; this can be 


important both in diagnosis, progno- 
sis, and genetic counseling. 


John Waggett, MD, Consultant Pediatric Sur- 
geon and Marion Farmer, MD, Consultant Pe- 
diatric Cardiologist gave permission to report 
this case. . 

Karen Buckton of the Medical Research Coun- 
cil Clinical and Population Cytogenetic Unit, 
Edinburgh, confirmed the cytogenetic findings. 

John Gray, MD, Department of Anatomy, Uni- 
versity of Newcastle Upon Tyne, Fngland, per- 
formed the initial chromosome analysis and sup- 
plied the photograph for Fig 6. The Department 
of Photography, University of Newcastle Upon 
Tyne, England, supplied the illustrations. 
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: Autofluorescenee of Drusen 


of the Optic Nerve Head 


James S. Kelley, MD 


Control photographs taken prior to fluo- 
rescein injection with filters in place show 
bright images with superficial drusen of 
the disc. This is partially reflected light 
and partially true autofluorescence. Histo- 
logically, the autofluorescence of drusen 
of the optic disc can be demonstrated un- 
der the fluorescent microscope with fil- 
ters comparable with those used clini- 
cally. As techniques of fluorescent 
angiography evolve, the widespread phe- 
nomenon of autofluorescence may be- 
come more important. 


luorescein angiography can be use- 

ful in distinguishing drusen of 
the optic disc from other causes of 
disc swelling. Characteristically, the 
drusen show a fluorescence that may 
increase slightly during the study but 
does not extend into the surrounding 
retina or along the retinal vessels.' 
Disturbances in the vascular flow pat- 
tern near the drusen have been re- 
ported, however.’ 

Control pictures, taken with the fil- 
ters in place, are vital in interpreting 
such fluorescein studies of optic disc 
drusen. The drusen may appear as 
bright before the injection of dye as 
after. One explanation for this, sup- 
ported by Archer,’ is that light 
rebounds from the highly reflectile 
surface of the drusen, passes through 
a less than perfect filter system, and 
exposes the control film. A second 
possibility is that the drusen are truly 
autofluorescent. The following clinical 
and pathologic material seem to sup- 
port this latter alternative. The dra- 
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matic autofluorescence seen in drusen 
of the disc call attention to the poten- 
tial importance of this common natu- 
rally occurring phenomenon. 


Patients and Methods 


A 32-year-old white woman with angioid 
streaks and drusen of the optic nerve head 
(Fig 1) had blurring of vision in the left 
eye. Serial fluorescein angiograms were 
performed, according to standard tech- 
niques, to document the progression of 
subretinal neovascularization near the left 
fovea. A constant feature of these angio- 
grams was the bright, clear appearance of 
drusen on the control pictures (Fig 2). 
These pictures were taken with a variety 
of filter combinations before dye was in- 
jected. Figure 2 was taken with our most 
efficient pair of filters, the atomic B4 ex- 
citer and B5 barrier. With these in place, 
the usual control picture of an optic disc 
will be essentially black. The control pic- 
ture of the drusen on the other hand is so 
bright that some vessel detail can be seen. 

Despite the apparent efficiency of our 
filters, it is possible that the white surface 
of the drusen reflects so much blue exciting 
light that the film becomes exposed. It is 
interesting to note, however, that the 
white scar inferior to the disc, does not ap- 
pear with the filters in place. This supports 
the possibility of true autofluorescence in 
the drusen. 

Further evidence supporting autofluo- 
rescence of optic nerve drusen was obtained 
from studying four other cases histologi- 
cally, under the fluorescent microscope. 
The material, fixed in formaldehyde solu- 
tion and embedded in paraffin, was exam- 
ined unstained. No fresh quick-frozen ma- 
terial was available, so changes related to 
fixation cannot be ruled out.* 

Filters were the fluorescein isothiocya- 
nate exciter filter and a No. 50 barrier fil- 
ter. This combination approximates those 
used for fluorescein angiography. They are 
designed to detect fluorescein dye micro- 
scopically, with peak excitation at 4,800 
Angstroms. Bright fluorescence of the sub- 
stance in the drusen was noted (Fig 3). 


In an attempt to evaluate the clinical im- 
portance of autofluorescence in optic nerve 
drusen, 12 cases coded under this heading 
in the fluorescein angiography files were 
reviewed. Four additional cases showed 
more than the usual amount of detail in 
the control pictures. None was as bright as 
that shown in Fig 2. All cases showing ex- 
posure of control pictures had obvious su- 
perficial white nodular changes in the optic 
nerve head. In the other cases, elevation of 
the optic nerve head and localized fluo- 
rescein staining had led to the diagnosis of 
“intrapapillary” drusen. None of these 
cases showed meaningful exposure of the 
control pictures. A small series of cases 
diagnosed as papilledema or papillitis also 
showed no exposure on the control pic- 
tures. 


Comment 


There is evidence that suggests 
that autofluorescence of optic nerve 
drusen can be detected clinically. The 
drusen are bright on control pictures 
while white scars and other areas of 
the disc are not visible. It remains 
possible, however, that the superficial 
white drusen reflect enough light to 
cause the majority of this film expo- 
sure. The relative role of reflected 
light and true autofluorescence is dif- 
fieult to quantitate clinically. What- 
ever the cause, exposure of the con- 
trol fiim may help to distinguish 
drusen from other causes of disc 
swelling. In general, only bright 
white, superficial drusen show this 
type of autofluorescence. Cases classi- 
fied as buried drusen do not show ex- 
posure of the control pictures. Either 
the drusen material is not actually 
present as suspected, or the intensity 
of the autofluorescence is reduced. It 
seems that even if the autofluores- 
cence is accepted on the basis of the 
clinical photographs, its diagnostic 
importance remains to be deter- 
mined. 
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Fig 1.—Drusen of optic nerve head in a patient with angioid 


streaks. 





Fig 2.—Bright appearance of drusen in 
control photograph taken with B4, B5 filter 
combination in place. Note that white scar 
seen inferior to disc in Fig 1 is not visible. 
No fluorescent dye has been injected. 


The true autofluorescence of drusen 
seen microscopically is more definite. 
Its origin, however, is unclear. There 
are many naturally occurring sub- 
stances that fluoresce. Some that may 
be of interest are vitamin A, which 
can be seen in the pigment epithe- 
lium under the fluorescent micro- 
scope, and lipofuscin granules, found 
in both the pigment epithelium and 
retina.* Various fatty substances and 
proteins also fluoresce, for example 
dentin that becomes calcified as do 
some drusen.? It is difficult to relate 
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Fig 3.—Fragments of optic nerve drusen fluoresce bright yellow 


contrasting with less intense greenish autofluorescence of sur- 
rounding tissue (fluorescein isothiocyanate filter, unstained, orig- 
inal magnification, x 250). 


any specific autofluorescent com- 
pound to the structure of optic nerve 
drusen as described by Lorentzen.* 
Perhaps more quantitative study of 
the absorption and emission spectra 
of these lesions would be helpful in 
guiding future chemical studies. 
Other lesions such as pearls of the ora 
serrata also fluoresce more brightly 
than the usual background level and 
could be studied in a similar manner. 

The autofluorescence of drusen of 
the disc is only one example of a 
widespread phenomenon. Autofluores- 
cence of the lens for example, may be 
an important factor, limiting the 
quality of angiograms in older indi- 
viduals. The efficiency of fluorescence 
of most natural compounds is low 
compared to the nearly 100% eff- 
ciency of fluorescein sodium. Still, as 
techniques of fluorescent angiogra- 
phy evolve, autofluorescence of vari- 
ous ocular structures may become in- 
creasingly important. For this reason, 
particular attention should be paid to 
terminology applied to various forms 
of fluorescence. 

One possible method of defining the 
various terms is as follows: auto- 
fluorescence would indicate only nat- 
urally occurring fluorescence inherent 
in the tissues; it would not be ex- 
tended to include images caused by 


reflected light, inefficient filters, or 
other photographic artifacts; these 
latter images would be termed pseu- 
dofluorescent, having no relationship 
to actual fluorescence.’ Film images 
caused by dye anterior to the struc- 
ture being studied are referred to as 
nonspecific dye fluorescence, while 
specific dye fluorescence is that seen 
in the structure of interest. While 
other schemes of terminology are pos- 
sible, maintaining the specific mean- 
ing of autofluorescence is important. 


This investigation was supported by a Fellow- 
ship Award of the Seeing Eye, Inc. 
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“Adolescent” Cystinosis 


A Case Presentation and Review of the Recent Literature 


Thom J. Zimmerman, MD; C. Ian Hood, MB, ChB; Antonio R. Gasset, MD, Gainesville, Fla 


Cystinosis, being a rare metabolic dis- 
ease, has been sporadically described in 
the literature. The classification, histo- 
pathological findings, and treatment of 
this disease are often confusing if not 
contradictory. This report describes a 
case of “adolescent” cystinosis with an 
attempt to clarify the classification, clini- 
cal histopathological findings, and treat- 
ment of this entity. 


ystinosis is a rare metabolic 
disease that is characterized by 
the intracellular accumulation of free 
cystine. Cystine is accumulated pre- 
dominantly in the reticuloendothelial 
cells of the liver, spleen, lymph nodes, 
and bone marrow. To a lesser degree, 
there is also an accumulation of cys- 
tine in the kidney and eye. The pri- 
mary biochemical defect still is not 
clear, but it is currently believed to be 
a genetically determined defect of 
the intracellular environment, result- 
ing in accumulation of cystine in the 
granular fraction of the cell, partic- 
ularly the lysosome, the membranes 
of which do not excrete cystine as ef- 
ficiently as do normal cells. 

The purpose of this report is to 
present a case of adolescent cys- 
tinosis. In addition, a complete review 
of the literature is presented, with 
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emphasis on classification, clinical 
histopathological findings, and treat- 
ment. 


Classification 


Three distinct  cystinotic phe- 
notypes have been described. The 
first type to be recognized was the 
"infantile" form. Second, the benign 
"adult" form was described, and, 
more recently, an intermediate "ado- 
lescent" form has been reported. 

The classic infantile form of cys- 
tinosis has been known for more than 
90 years and has been well docu- 
mented.?? The major clinical manifes- 
tations are rickets, hypopigmenta- 
tion, growth retardation, and renal 
failure. The ocular manifestations 
include complaints of photophobia, 
cystine deposits in the cornea and 
conjunctiva, and a peripheral reti- 
nopathy. The symptoms begin in in- 
fancy and eventually result in death 
from chronic renal failure. Patholog- 
ieally, the renal lesions are nonspeci- 
fic and consist of tubular degenera- 
tion, atrophy with cystic dilatation, 
interstitial fibrosis, and glomerular 
hyalinization. Microdissection of the 
nephrons reveals a thin atrophic seg- 
ment of the proximal convoluted tu- 
bule, the so-called “swan neck” defor- 
mity. The inheritance is considered to 
be autosomal-recessive. 

The benign adult form of cystinosis 
was first described by Cogan and co- 
workers in 1957,‘ and later by Liet- 
man and associates. In contrast to 
the infantile form, patients with this 


form of cystinosis are asymptomatic, 
with the possible exception of photo- 
phobia, and not unusually the condi- 
tion is diagnosed by the ophthalmol- 
ogist during a routine slit-lamp 
examination. The ages of these pa- 
tients at discovery range from the 
teens to the mid-fifties. The reti- 
nopathy described in infantile cys- 
tinosis has not been found in the 
adult form, but the typical corneal 
and conjunctival crystals are present. 
Renal function is normal, and pa- 
tients with this type of cystinosis 
have a normal life expectancy. No he- 
reditary pattern has been recognized. 

The third cystinotic phenotype was 
first reported by Goldman et al' and 
termed adolescent cystinosis. Spear 
et al’ described a characteristic, but 
nonspecific, giant cell transformation 
of the visceral glomerular epithelium 
in this adolescent form. This type of 
cystinosis is characterized by the ap- 
pearance of symptoms in the second 
decade that may or may not include 
rickets, renal failure, or the charac- 
teristic deposits in the cornea and 
conjunctiva. Somatic growth and pig- 
mentation are normal, and retin- 
opathy or photophobia have not been 
reported. The inheritance is believed 
to be autosomal-recessive, like the in- 
fantile form, and the life expectancy 
is decreased due to the nephropathy. 

The one clinical finding common to 
all these types is the corneal and con- 
junctival cystine thesaurosis. In the 
cornea, the appearance of these de- 
posits is so typical as to be diagnos- 
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Fig 1.—Slit-lamp view of peripheral cornea showing deposits through entire thickness 
of corneal stroma. 


Fig 2.—Slit-lamp view of central cornea showing deposits confined to anterior two 
thirds of corneal stroma. Note glistening, tinsel-like appearance of these deposits. 
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tic.* Peripherally, the deposits occupy 
the entire thickness of the corneal 
stroma, while centrally only the ante- 
rior two thirds is affected (Fig 1 to 3). 
A biopsy specimen of the conjunctiva 
shows typical cystine crystals that 
can be identified by the appropriate 
techniques.* '' 


Report of a Case 


A l4-year-old boy was admitted to the 
Shands Teaching Hospital for albuminuria 
that had been discovered on a routine uri- 
nalysis six months prior to admission. The 
child was asymptomatic and in apparent 
good health. History and review of sys- 
tems were unremarkable except for the 
six-month history of proteinuria. Exami- 
nation of the urine revealed albuminuria, 
glycosuria, casts, and a total urine protein 
value of 10.3 gm for 24 hours. Laboratory 
findings were the following: serum creati- 
nine, 2.5 mg/100 ml; blood urea nitrogen, 
37 mg/100 ml; total serum cholesterol, 277 
mg/100 ml; hematocrit reading, 48; eryth- 
rocyte sedimentation rate, 33; and a low 
serum albumin level, by electrophoresis. 
An intravenous pyelogram was normal and 
creatinine clearance was 41. Anti deoxyri- 
bonucleoprotein antibody was negative 
and  fl-c complement by radio- 
immunodiffusion was normal. There was 
no physical or radiological evidence of rick- 
ets. A biopsy specimen of the kidney was 
interpreted as proliferative glomerulone- 
phritis with 8 of 15 glomeruli totally hyalin- 
ized. Immunofluorescence studies showed 
positive staining, 2+ with IgC and 2+ 
with IgM in a nodular distribution on the 
glomerular basement membrane consist- 
ent with an immune complex nephritis. 

The child was again admitted one year 
later in November 1971, because of a fall- 
ing creatinine clearance value, and an ar- 
teriovenous dialysis shunt was created. In 
January 1972, bilateral nephrectomy was 
performed in anticipation of renal trans- 
plantation. A renal transplant from a liv- 
ing related donor was made on March 21. 
The patient died March 24 of cardio- 
pulmonary failure, pulmonary edema, and 
cardiac arrhythmias. 

The patient was first seen by the oph- 
thalmology service approximately one 
week prior to bilateral nephrectomy be- 
cause of the sudden development of a cen- 
tral scotoma following hemodialysis. On 
examination, a large preretinal hemor- 
rhage overlying the left macula was found, 
explaining the presence of the central sco- 
toma. Biomicroscopical examination of the 
cornea and conjunctiva revealed crystal- 
line deposits pathognomonic of cystinosis. 
Figures 1 to 3 illustrate the characteristic 
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glistening, tinsel-like deposits that are dis- 
tributed throughout the entire thickness of 
the peripheral corneal stroma, but occupy 
only the anterior two thirds of the central 
corneal stroma. Examination of the pe- 
ripheral retina failed to reveal any pig- 
ment disturbance as described by Wong et 
al 1967," or the more recently described re- 
tinopathy by Francois et al. A biopsy 
specimen of the conjunctiva, fixed in abso- 
lute alcohol, contained birefringent rec- 
tangular and irregular crystalline deposits 
(Fig 4). In addition, the performic acid-al- 
cian blue reaction for sulfhydryl bonds was 
positive, substantiating that these crystals 
were cystine. The kidneys removed at ne- 
phrectomy were small and scarred. Histo- 
logical examination showed end-stage kid- 
neys without evidence of a specific 
etiology. Unfortunately, all the tissue was 
preserved in aqueous formalin, which pre- 
cluded the identification of any cystine de- 
posits that might have been present. How- 
ever, review of the original biopsy and 
nephrectomy specimens revealed numer- 
ous polykaryocytic cells in the visceral glo- 
merular epithelium similar to those de- 
scribed by Spear et al’ (Fig 5). In addition, 
the original biopsy specimen also showed 
several hyalinized glomeruli and minimal 
tubular change. Postmortem examination 
revealed abundant cystine crystals in the 
reticuloendothelial cells of the liver, spleen, 
bone marrow, and lymph nodes. Numerous 
crystals were also present in the conjunc- 
tiva, peripheral cornea, sclera, uvea, and 
extraocular muscles. Except in the cornea 
and sclera, many of the crystals appeared 
to be clustered in histiocytes. The retinal 
pigment epithelium was intact and there 
was no evidence of hypertrophy, atrophy, 
or degeneration as described in the infan- 
tile form of cystinosis.*'? The patient had 
no siblings and the result of an ophthal- 
mologie examination of the parents was 
normal. 


Comment 


The cystine thesaurosis, late onset 
of symptoms, normal pigmentation, 
normal somatic growth, and nephrop- 
athy place this case in the adolescent 
category according to the classifica- 
tion of Goldman and co-workers. A 
review of the literature disclosed only 
five previously reported cases of ado- 
lescent cystinosis. This case, except 
for the absence of rickets, parallels 
the two cases reported by Goldman 
and conforms to the pattern de- 
scribed for adolescent cystinosis. His- 
tologic studies of the kidneys confirm 
the polykaryocytosis found by Spear 
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Fig 3.—Close-up view of peripheral (top) and central (bottom) corneal deposits. 
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Fig 4.—Biopsy specimen of conjunctiva 
showing birefringent rectangular and ir- 
regular crystals in lamina propria (hema- 
toxylin and eosin, partly crossed nicol 
prisms, original magnification x 455). 


Fig 5.—Biopsy specimen of kidney 
showing multinucleate (polykaryocytic) 
cells in visceral glomerular epithelium 
(hematoxylin and eosin, original magnifi- 
cation x 345). 





et al; Examination of the retina by 
ophthalmoscopy and histologic means 
did not show the peripheral pigment 
disturbance reported by Wong et al,” 
nor the pigment migration or his- 
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topathologic changes described by 
Francois and co-workers" in the in- 
fantile form of cystinosis. 

A review of these six cases of ado- 
lescent cystinosis suggests certain 
amendments and additions to the 
characterization of the adolescent 
cystinotic phenotype as presented by 
Goldman and co-workers. The his- 
topathologic findings described by 
Spear et al (polykaryocytosis of the 
visceral glomerular ^ epithelium), 
which was also present in this case, 
should be added to the description of 
the nephropathy. 

Rickets, which was present in one 
of Goldman's patients, appears to be 
less frequent than anticipated; to our 
knowledge, only the one patient, re- 
sponsive to potassium and phosphate 
supplementation has been reported to 
date. 

Death from renal failure occurred 
in two patients, ages 4 and 15 years, 
respectively. The remaining four pa- 
tients, ages 11 to 15 years, have mild 
to severe renal dysfunction. Three pa- 
tients have single creatinine clear- 
ance values recorded, which are low, 
and one a falling clearance value over 
a two-year period. The prognosis, al- 
though appearing to be poor, cannot 
be predicted reliably from the avail- 
able data. 

In considering treatment for this 
entity, it is evident that the nephrop- 
athy must be prevented or treated. 
However, results of treatment with 
penicillamine (D-penicillamine) and 
cystine-free diet have been dis- 
appointing in patients with the in- 
fantile form of cystinosis, the only 
other alternative being renal trans- 
plantation. Mahoney and co-workers" 
reported the results of renal trans- 
plantation in four patients with in- 
fantile cystinosis. Although follow-up 
study was not sufficiently long to give 
conclusive data, there was no sign of 
morphological or functional deteri- 
oration of the kidneys, months after 
transplantation. Since cystine accu- 
mulation and degeneration of the re- 
nal cells may be due to a primary in- 


tracellular metabolic defect in 
cystinotic patients,’ it seems reason- 
able to postulate that allografts from 
relatives (heterozygotic for cys- 
tinosis) or nonrelatives would not be 
affected. 


This investigation was supported in part by 
Public Health Service grants EY-019801, EY- 
00033, and EY-52868 (Dr. Gasset) from the Na- 
tional Eye Institute, National Institutes of 
Health. 

Jerry Sewell provided the clinical photographs. 


Nonproprietary Name and 
Trademark of Drug 


Penicillamine—Cuprimine. 
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Retinal Detachment 


To the Editor.—The report by Dr. 
Scheie et al (Arch Ophthalmol 89:293- 
295, 1973), in which they show the 
prevalence of retinal detachment in a 
large consecutive series of lens ex- 
tractions to be 2.2%, is certainly a val- 
uable addition to the English litera- 
ture. Their data, in comparison with 
other reports in the literature, cer- 
tainly do suggest that there is a no 
increased incidence of retinal detach- 
ment following the use of alpha- 
chymotrypsin. However, only a con- 
trol study will determine this. 

If the authors have the available 
data, it would be useful to know in 
how many of the aphakic detach- 
ments was an intracapsular extrac- 
tion performed and in how many was 
an extracapsular extraction  per- 
formed. The incidence of vitreous loss 
in each group would also be valuable 
information. It would certainly be in- 
teresting to have a table relating the 
length of time at which the retinal 
detachment was diagnosed following 
the lens extraction. I assume the inci- 
dence of 2.2% is a minimal figure and 
that it will increase over the next few 
years since many cases of retinal de- 
tachment do not develop until many 
years following lens extraction. We 
would also like to know approxi- 
mately how many of the cases were 
lost to follow-up; this figure would 
have to be taken into account in try- 
ing to arrive at the true percentage 
of detachments developing following 
lens extraction. 

The authors summarize the major- 
ity of published reports in a table on 
the incidence of aphakia in retinal de- 
tachment patients, and it shows an 
astounding variation from a low of 
2.5% to a high of 33%. The largest 
series reported was that of Cha- 
ramis—974 detachments with an inci- 
dence of aphakia of only 12%. 
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I would like to suggest that these 
figures are much lower than those 
currently found in modern retinal de- 
tachment centers in this country. At 
the Third Biennial Cataract Surgical 
Congress held in Miami, in 1973, a 
series was reported of 2,700 consec- 
utive retinal detachments with an 
incidence of aphakia of 34%. These 
data have not yet appeared in the lit- 
erature, but in the report of the Sec- 
ond Biennial Cataract Surgical Con- 
gress (Hagler WS: The Second Report 
on Cataract Surgery. Miami, Fla, 
Miami Educational Press, Inc., 1971, 
p 143), I reported an incidence of 
aphakia of 37% in 1,622 surgically 
treated retinal detachments. In ap- 
proximately one third of these apha- 
kic patients, the fellow eye was pha- 
kic at the time of retinal surgery, and 
in 60% of these, the vision in the fel- 
low eye was better than 20/40. 

There are many theories as to why 
there has been such an apparent in- 
crease of aphakia in the retinal de- 
tachment population. I do not believe 
it would be appropriate to go into 
these theories in this letter, but I 
would like to emphasize that, while 
the cataract surgeon may believe that 
the incidence of retinal detachment 
of 2.2% is low and insignificant, the 
retina surgeon is now aware from our 
published reports that aphakia is a 
major associated finding, if not the 
actual cause, in retinal detachments 
undergoing surgery. Therefore, all 
ophthalmologists are urged to keep 
this in mind whenever the decision to 
remove a cataract is made, especially 
a unilateral cataract. 

WILLIAM S. HAGLER, MD 
Atlanta 


Reply 


To the Editor.—Our objective in the 
article "Incidence of retinal detach- 
ment following cataract extraction" 


(Arch Ophthalmol 89:293-295, 1973) 
was to present a comparison of cata- 
ract extractions using alpha-chymo- 
trypsin with other published series. 
Certainly, a control study would be of 
interest. 

We are in agreement that further 
amplifications of ancillary data would 
be interesting. We have also found 
that the incidence of aphakia in our 
series of retinal detachment patients 
is of the same order of magnitude as 
quoted by Dr. Hagler. 

HAROLD G. SCHEIE, MD 
Philadelphia 


"Bimedial" Banished 


To the Editor.—I was amazed to see 
that you and your copy editors al- 
lowed the term "bimedial" to be used 
a number of times in the title and 
body of the article by Rosenbaum et 
al (Bimedial recession in high AC/A 
esotropia. 91:251-253, 1974) in the AR- 
CHIVES. 

The term bimedial has been used by 
ophthalmologists for some years, but 
it is an anomalous word. Many ob- 
jects have more than one side so that 
we may properly use the terms bilat- 
eral, trilateral, quadrilateral, and 
multilateral, but no object has more 
than one middle; hence, the term bi- 
medial is an anomaly. If we use the 
term bilateral rectus recession, we 
would not make ourselves clear that 
we are referring to the lateral rectus 
alone. Whenever we speak of oper- 
ating on the lateral rectus muscles of 
both eyes we use the phrase "bilateral 
lateral rectus recession." By similar 
fashion, we ought to use the phrase 
"bilateral medial rectus recession" 
when we intend to operate on both 
medial recti. 

The word bimedial is not found in 
modern dictionaries and is a word 
that should be purged from the jar- 
gon of ophthalmologists. The proper 
phrase to be used in speaking of re- 
cession of both medial rectus muscles 
is bilateral medial rectus recession. 

FRANK C. YOUNG, JR., MD, FACS 
Montgomery, Ala 


Dr. Young is absolutely correct. It 
is not ARCHIVES policy to use words 
that are not in the medical dictionary. 
When writing for publication, we per- 
sonally prefer to use the expression 
“recessions of both medial recti were 
performed.” 

-ED 
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. 243 Charles St, Boston 02114 


Ocular Inflammatory Disease, edited by Bruce 
Golden, MD, 330 pp, 167 illus, $22.75, Charles C 
Thomas Publisher, 1974. 


This publication of the papers pre- 
sented at the International Sympo- 
sium on Ocular Inflammatory Disease 
follows the conference date by 
slightly more than two years. The 
stated purposes of the meeting were 
to bring together several of the 
world's outstanding experts in the 
field of ocular inflammatory disease, 
and to convey both through formal 
lecture and round table discussion 
that material pertinent to making ac- 
curate diagnostic and therapeutic de- 
cisions. In reading down the list of 
the 20 contributors to the compiled 
symposium, there is little doubt that 
the first objective was certainly ac- 
complished. The excellent index re- 
veals, however, that while some new 
material is covered, there is a consid- 
erable review of the more well-estab- 
lished knowledge and techniques, 
with emphasis largely on diagnosis. 
The rarer the condition discussed the 
more basic science-oriented became 
some of these considerations. 

The 36 well-illustrated papers cover 
almost every conceivable aspect of 
ocular inflammatory disease includ- 
ing immunologic factors; allergy; ge- 
netic disorders; dry eye syndromes; 
fungal, bacterial, small, and large vi- 
ral infections; adnexal and other 
manifestations of systemic disease; 
uveitis; and corneal wound healing. 

Although the quality of the papers 
was uneven, the great majority are 
very good to excellent and ade- 
quately documented with bibliog- 
raphies. In a few instances the 
chapters are extremely brief with 
50% of the space occupied by clinical 
photographs, and some more exten- 
sive bibliographies are longer than 
the texts they cover. Perhaps the 
most interesting chapters are the 
round table discussions, for here the 
reader is made cognizant not only of 
thoughts for the future but of the 
great differences that may exist 
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among the experts in their diagnostic 
and therapeutic approaches to com- 
mon as well as rare diseases. 

In his preface Dr. Golden mentions 
that the comment most frequently 
heard at the meeting among both fac- 
ulty and audience was “at least I 
learned that I am not alone in my ig- 
norance.” Nonetheless, the editor is to 
be commended for what was a great 
and most productive undertaking. 
The book is recommended both for its 
value in enhancing the clinician's un- 
derstanding of the mechanisms of 
ocular inflammatory disease as well 
as a practical guide to diagnosis and, 
where possible, the management of 
these most difficult disease entities. 

DEBORAH PAVAN-LANGSTON, MD 
Boston 


Neuropathology of Vision: An Atlas, by Richard 
Lindenberg, MD, Frank B. Walsh, MD, and Joel 
G. Sacks, MD, 500 pp, 752 illus, $35., Lea & Febi- 
ger, 1973. 


The field of neuro-ophthalmology 
has produced a number of first-rate 
books for reference. This book is the 
latest in this superb series and adds 
a new dimension for the interested 
physician, an atlas of neuropathology 
related to vision. The material cov- 
ered begins with the optic nerve head 
and ends with the calcarine cortex. 

Contributions from many sources 
outside of Baltimore do not diminish 
the fact that most of the material has 
come from the extensive experience 
of Drs. Lindenberg and Walsh. 

Organization of the material so 
that all photographs are on the page 
facing the text eliminates all the 
searching and flipping back and forth 
from page to page that is so often dis- 
tracting. Pertinent references are 
placed in the same manner. 

Potential readers are encouraged to 
consult the book. They will find that 
the content is not limited to pathol- 
ogy but that clinical “pearls” reward 
the user as well. 

Although one would be unlikely to 
read this book from cover to cover, 
this should not be taken to mean that 
the text is dryly written. Delightful 
asides add a sense of reality to the 
clinical material. 

All ophthalmologists should have 
access to this book. Those who consult 
it will find themselves returning to it 
frequently. 

Don C. BIENFANG, MD 
Boston 


Your Eyes (A Book for Paramedical Personnel , 


and the Lay Reader), by Thomas Chalkley, MD, 
122 pp, 15 illus, $4.75, Charles C Thomas Pub- 
lisher, 1974. 


One sad fact of life, which all of us 
learn very early, is that there is just 
not enough time in the day to do ev- 
erything we must or should do. In the 
busy ophthalmologist’s life, this 
simple fact often means that our pa- 
tients do not get the explanations 
they need to understand what is 
wrong with their eyes. This often 
cavalier attitude about keeping our 
patients in the dark, whatever the 
reason might be, used to be meekly 
accepted by most patients. However, 
in this present day of consumer 
awareness, patients are demanding 
to know more about their illnesses 
and their treatment. This demand for 
medical enlightenment, which has al- 
ways been morally justified, may, in 
the near future, be legislatively re- 
quired. Thus, whatever help we can 
get in educating our patients is to be 
welcomed with open arms. 

This inexpensive little book, the 
suecessor to Dr. Derrick Vail's The 
Truth About Your Eyes, at first 
glance appears to fulfill our needs. 
The subject matter covered includes 
anatomy, physiology, optics, conjunc- 
tiva, cornea, cataracts, glaucoma, the 
uveal tract, retina, neuroophthal- 
mology, strabismus, eye changes of 
general disease and injuries, plus a 
glossary and a question-and-answer 
section—all in 122 pages! One's in- 
stinctive response is that this is im- 
possible, and, unfortunately, one's in- 
stinets are verified on closer perusal. 
The biggest fault of this book is the 
attempt to be encyclopedic in such a 
short amount of space. There are 
many subjects that are just too com- 
plex to be explained in a few sen- 
tences. For instance, the attempt to 
explain to the layman the optic 
chiasm, lateral geniculate body, ho- 
monymous hemianopsia, toxic ambly- 
opias, aneurysms, brain tumors, cra- 
nial nerve palsies, and scintillating 
scotomas, among other topics, in the 
four pages of the neuro-ophthalmol- 
ogy chapter is clearly doomed to fail- 
ure. 

In addition, there are many mis- 
statements in this book, such as pin- 
guecula is a “tiny deposit of fat in the 
conjunctiva,” “pink eye denotes any 
severe bacterial conjunctivitis,” bac- 
teria are the most common cause of 
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conjunctivitis, cataract extraction is 


.done by applying a chilled piece of 


metal "to the surface of the eye," 
“cataracts are the most common eye 
abnormality" of rubella, and night 
blindness of hypovitamin (sic) A is 
called xerophthalmia. 

In and of themselves, these state- 
ments would probably disturb the 
ophthalmologist much more than the 
lay reader. However, there are other 
statements that could cause a patient 
undue anxiety or even harm, such as 
"patients with severe hypertensive 
retinopathy seldom live long," "usu- 
ally, bacterial conjunctivitis runs its 
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the eye or to vision," "topical corti- 
costeroid preparations relieve the 
symptoms" of viral conjunctivitis, 
and "a youngster with measles should 
receive systemic and local antibiotics 
if conjunctivitis appears.” 

The best part of this book is the 
question-answer chapter. In it are 
raised many questions that are asked 
of ophthalmologists ad infinitum; 
they are answered thoroughly and 
succinctly. If the rest of this book 
were as useful in providing such 
needed information to the public, we 
would have a valuable aid in improv- 
ing the doctor-patient communication 


Dr. Chalkley has generously writ- 
ten this book for the Hadley School 
for the Blind to use in its course on 
the human eye. In the context of a 
course, where the reader has recourse 
to other printed material as well as 
knowledgeable instructors, this book 
would appear to be adequate. For the 
individual lay reader, one would hesi- 
tate to recommend this book in its en- 
tirety. There is a desperate need for a 
book of this type, and one would hope 
that Dr. Chalkley would apply his 
considerable talents to a book that all 
lay readers may use. 

MARTIN WAND, MD 


course and clears with no threat to ^ problem. Boston 
News and Comment 
Edited by 
Henry F. Allen, MD 
243 Charles St, Boston 02114 
Calendar of Events 

Oct 4  Eye-Bank Association of America, Inc, Dallas 
4-6 International Symposium of Pediatric Ophthalmology, Parma, Italy 
6 American Society of Ophthalmic Plastic and Reconstructive Surgery, fifth annual scientific ses- 

sion, Dallas 
17-20 American Board of Ophthalmology, oral examinations, San Francisco 
Nov 9 Pediatric Ophthalmology Symposium, University of Texas Medical School, Houston 
13 New Jersey Academy of Ophthalmology and Otolaryngology, annual fall meeting, Newark, NJ 
Dec 2-4 Graduate course in Ophthalmic Plastic Surgery, Brooklyn Eye and Ear Hospital, Brooklyn, NY 
14 Sixth annual alumni meeting, Department of Ophthalmology, Hermann Hospital, University of 

Texas Medical School, Houston 
1975 
Jan 20 American Board of Ophthalmology, written examinations 
17-18 Symposium on Diseases and Surgery of the Cornea, Department of Ophthalmology, Louisiana 

State University and Eye Foundation of America, LSU Medical Center, New Orleans 
30-31 Ocular Histoplasmosis Symposium—postgraduate course, Indiana University School of Medi- 


cine, Hilton Inn (Airport), Indianapolis 
Feb 6-8 National Ophthalmology Seminar, "Frontiers in Ophthalmology," Scottsdale, Ariz 


Pediatric Ophthalmology Sympo- 
sium.—The University of Texas Medi- 
cal School, Houston, Program in Oph- 
thalmology, will present a one-day 
symposium on Nov 9, 1974, at the 
Hermann Hospital Auditorium in 
Houston. 

For information contact Richard S. 
Ruiz, MD, Director of the Program in 
Ophthalmology, 1121 Hermann Pro- 
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fessional Bldg, Houston, TX 77025. 


Sixth Annual Alumni Meeting, Her- 
mann Hospital.—The sixth annual 
Alumni Meeting of the Department 
of Ophthalmology, Hermann Hospi- 
tal, The University of Texas Medical 
School, Houston, will be held on Dee 
14, 1974. 

For details contact Richard S. Ruiz, 


MD, Director of the Program in Oph- 
thalmology, 1121 Hermann Profes- 
sional Bldg, Houston, TX 77025. 


Harold G. Scheie, MD, Recipient of 
Horatio Alger Award.—Harold  G. 
Scheie, MD, Chairman of the Depart- 
ment of Ophthalmology of the Uni- 
versity of Pennsylvania School of 
Medicine and Director of the new 
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Scheie Eye Institute, was presented 
the Horatio Alger Award earlier this 
year. Dr. Scheie was one of 11 individ- 
uals to be honored as typifying the 
results of individual initiative, hard 
work, honesty, and adherence to tra- 
ditional ideals. 

The award was presented by the 
Committee of the American Schools 
and Colleges Association of New 
York. Recipients of the award are 
chosen from hundreds of business and 
professional leaders submitted to the 
nominating committee by various 
persons. After screening, the names 
are presented to campus leaders in 
500 colleges and universities. These 
young leaders, with college presi- 
dents, voted to select the final recipi- 
ents of the award. 


Frontiers in Ophthalmology.— A sem- 
inar, entitled Frontiers in Oph- 
thalmology, will be held Feb 6 
through 8, 1975, at the Scottsdale Hil- 
ton, in Scottsdale, Ariz. 

The three-day program will be 
sponsored by the newly established 
Rockefeller and Abbie Prentice Eye 
Institute of St. Luke’s Hospital Medi- 
cal Center in Phoenix. 

Guest speakers will include: Harold 
Cross, MD; Claes H. Dohlman, MD; 
Nicholas G. Douvas, MD; Norman 
Jaffe, MD; Marshall Parks, MD; and 
Steven Podos, MD. 

Reservations are currently being 
accepted at St. Luke’s Hospital Medi- 
cal Center, Community Relations De- 
partment, 525 N 18th St, Phoenix, AZ 
85006. 


Ocular Histoplasmosis Symposium.— 
A two-day advanced symposium will 
be sponsored by the Indiana Univer- 
sity School of Medicine on Jan 30 and 
31, 1975, at the Airport Hilton Inn, 
Indianapolis. 

For further information contact 
Mr. John L. Roscoe, Postgraduate 
Medical Education, Indiana Univer- 
sity Medical Center, 1100 W Michigan 
St, Indianapolis, IN 45202. 


Graduate Course in Ophthalmic Plas- 
tic Surgery.—A three-day intensive 
course of instruction in Ophthalmic 
Plastic Surgery will be presented at 
the Brooklyn Eye and Ear Hospital, 
December 2 through 4, 1974. The 
course will be conducted by Martin 
Bodian, MD, members of the staff, 
and invited guest speakers. 
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Instruction will include lectures, 
motion pictures, slides, and presenta- 
tion of patients. Two full mornings 
will be spent in the operating room. 
Subjects will include basic precepts of 
plastic surgery, lid repair for tumors 
and trauma, malfunction of the lids, 


ptosis repair, cosmetic blepharo- 
plasty, and others. 

For registration and further details 
please contact Administrator, 
Brooklyn Eye and Ear Hospital, 29 


Greene Ave, Brooklyn, NY 11238. 


Symposium on Diseases and Surgery 
of the Cornea.-The Department of 
Ophthalmology, Louisiana State Uni- 
versity School of Medicine, and the 
Eye Foundation of America are spon- 
soring a two-day symposium to be 
held at LSU Medical Center on Jan 17 
and 18, 1975. 

For additional information please 
contact Department of Ophthalmol- 
ogy, Louisiana State University 
Medical Center, 1542 Tulane Ave, 
New Orleans, LA 70112. 


Dedication of the Albert C. Snell 
Center for Ophthalmology.—The dedi- 
cation of the new Division of Oph- 
thalmology, University of Rochester 
Medical School, in honor of the late 
Dr. Albert C. Snell, will be held on 
Oct 17 and 18, 1974. Lorenz E. Zim- 
merman, MD, will present the 19th 
annual Albert C. Snell Memorial Lec- 
ture entitled, “Postoperative Inflam- 
mation of the Eye.” Guest speakers 
will include Dr. Thomas Duane; Dr. 
Charles Iliff; Dr. John Henderson; and 
Dr. Stephen Trokel. 

The ceremonies will also include a 
scientific program presented by for- 
mer residents, a reception and dedica- 
tion dinner, as well as a tour of the 
new facilities. 


Second International Symposium of 
Eye Surgery.—The symposium will be 
held in Bologna, Italy, from May 25th 
to 29th, 1975. The program will in- 
clude the performance of new and 
varied surgical techniques and the 
presentation of related papers with 
discussions. Subjects included are ocu- 
lar-orbitary prosthesis implants, stra- 
bismus and nystagmus, detachment 
of the retina, and surgery of the vit- 
reous. Simultaneous translations will 
be available in English, French, Ital- 
ian, and German. 

For particulars please contact Prof. 


G. Cristini, II Simposio Interna- 
zionale, di Chirurgia Oculare, Clinica 
Oculistica Universita, Via Massarenti. 
9, Bologna, Italy. | 


A. Edward Maumenee, MD, Recipi- 
ent of Honorary Degree.—A. Edward 
Maumenee, Professor of Ophthalmo- 
logy and Director of the Wilmer In- 
stitute at Johns Hopkins, received the 
honorary degree of Doctor of Science 
at this year's commencement of the 
University of Illinois. 

The citation noted that he has 
trained more heads of Departments 
of Ophthalmology than any other in- 
dividual in the history of American 
Ophthalmology. 


American Ophthalmological Society 
Elects Officers.—At the recent meet- 
ing of the American Ophthalmologi- 
eal Society held in Hot Springs, Va, 
May 20 through 22, 1974, the follow- 
ing officers were elected: President, 
M. Elliott Randolph, MD, Baltimore; 
Vice-President, Joseph A. C. Wads- 
worth, MD, Durham, NC; Secretary- 
Treasurer, Robert W. Hollenhorst, 
MD, Rochester, Minn; Editor of the 
Transactions, Thomas P. Kearns, MD, 
Rochester, Minn; To the Council, Du- 
Pont Guerry, III, MD, Richmond, Va. 


Laser Photocoagulation Course Of- 
fered.-The New York Laser Pho- 
tocoagulation Course will be offered 
Nov 4 through 6, 1974. The curriculum 
will encompass both the fundamental 
and practical aspects of argon laser 
photocoagulation and will consist of 
lectures, clinical demonstrations, 
small seminars, and personal use of 
instruments. Lecture subjects will in- 
clude fundamentals and comparison 
of lasers; principles and techniques of 
photocoagulation; indications and 
contraindications of photocoagula- 
tion; diseases treated by photocoagu- 
lation; results and complications of 
photocoagulation; fluorescein angiog- 
raphy, hemobarometry, and other ad- 
junctive diagnostic tests. The faculty 
will comprise Francis A. L’Esperance, 
Jr., MD, Director; Lloyd M. Aiello, 
MD; William A. James, Jr., MD; 
Hunter L. Little, MD; Arnall Patz, 
MD; Robert R. Peabody, MD; Arthur 
Vassiliadis, PhD; and H. Christian 
Zweng, MD. Registration fee is $350. 

For registration and details, write 
Miss Nan Gray, 685 W 165th St, Ed- 
ward S. Harkness Eye Institute, New 
York, NY 10032. 
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j Year after year, Isopto? Carpine is the stand- 
ard by which other pilocarpines are judged. 
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The fact remains that Isopto Carpine /s unique: Clinical k 
tests! have demonstrated that Isopto Carpine produces greater è 
IOP reduction than aqueous pilocarpines, while the Isopto L 
vehicle has been shown to prolong contact time?; it also lubri- i 
cates and soothes. 4 

Isopto Carpine comes in the widest range of strengths 1 
available—sterile solutions from 14% to 10%, including a new = 


1⁄2% strength. Supplied in 15ml-and also 30m! Drop-Tainer® j 
Dispensers for maximum economy. 


Description: A sterile RETE solution. Each ml contains: Active: Filecarpine Hy- 
drochloride 0.25%, 0.596, 196, 1.596, 2%, 396, 4%, 596, 6%, 8%, or 10%. Preservative: : 
Benzalkonium Chloride 0.0196. Vehicle: Hydroxypropyl Methyicellulose 0.596. Inac- E 
tive: Boric Acid, Sodium Chloride in O. 25%, 0.5%, and 1%, Sodium Citrate (to adjust 
pH in 1%, 1. 5%, 2%, and 6%), Citric Acid in 0.25% and 0.5% (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy m 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye(s) 3 to 4 times daily. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 


ISOPTO CARPINE 


PILOCARPINE PON =a neresna 


First for Glaucoma 
dedicated to advances in ophthalmic therapy 










47th Annual Meeling 
American Society of Ocutarists 
“ANOPHTHALMIC COSMESIS” 






Saturday Before A.A.O.O. ROYAL COACH MOTOR HOTEL 
October 5, 1974 3800 West Northwest Hwy. 
Registration 8:00—9:00 A.M. Dallas, Texas 





9:00—How does the ocularist & ophthalmologist elevate or lower anophthalmic lid levels? 
Lee Allen / Richard Tenzel, M.D. / Ray Rarey / Robert Dryden, M.D. 

9:40—How does the ocularist & ophthalmologist influence anophthalmic ectropion & entropion? 
David Bulgarelli / Merrill Reeh, M.D. 


10:15—How does the ocularist & ophthalmologist correct anophthalmic enophthalmos? 
Walter Spohn / Paul Gavaris, M.D. 


10:50—How does the ocularist & ophthalmologist handle the exenterated orbit? 
Fred Lewis / Dan Silva, M.D. 


11:10—How does the ocularist & ophthalmologist influence microrbit & microphthalmos? 
Vernon Lamb / Robert Small, M.D. 


11:30—How does the ocularist & ophthalmologist handle anophthalmic orbital neurofibromatosis? 
Robert Thomas / David Soll, M.D. 


11:50—How does the ocularist & ophthalmologist handle anophthalmic facial-lid trauma? 
Henry Gougelmann / Allison Berlin, M.D 


12:10—How does the ocularist & ophthalmologist influence the anophthalmic ageing process? 
Marsha Guibor / Pierre Guibor, M.D. 
12:30—2:00—Luncheon & Discussion 
2:00—4:00—A.S.O. Lectureship, Free Papers, Films, Exhibits, Roundtables 


ADVANCE REGISTRATION 


PIERRE GUIBOR, M.D. & HENRY GOUGELMANN 
32 East 64th Street, New York, N. Y. 10021 


























































THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
presents the 
FOURTH ANNUAL BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
JANUARY 6 THROUGH MARCH 1, 1975 


The course consists of lectures and demonstrations by an experienced proven faculty of ophthalmologists and 
basic scientists from many institutions. It is directed toward the requirements of residents and prospective 
residents in ophthalmology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 


Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: Richard S. Ruiz, M.D., Director of 
the Program in Ophthalmology, 1121 Hermann Professional Building, Houston, Texas 77025. 


In the treatment of 
|. Herpes Simplex Keratitis 
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DAY. 'Stoxil' Solution 
(0.1%) is more convenient 
for daytime use. 
Recommended dosage is 
one drop in each infected 


or ni 
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eye every hour (and every 2 
hours at night). 
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Before prescribing, see complete prescribing 
information in SK&F literature or PDR. The 
following is a brief summary 

Indications: Only in the treatment of herpes 
simplex keratitis. 

Description: 'Stoxil' Ophthalmic Solution con- 
tains idoxuridine (5-iodo-2’-deoxyuridine) 0.1% 
(1 mg./ml.) in distilled water: sterile when 
packaged. Preserved with thimerosal, 1:50.000 
‘Stoxil’ Ophthalmic Ointment contains idoxuri- 
dine 0.5% (5 mg./gram) in a petrolatum base 
(White petrolatum and liquid petrolatum are 
inactive ingredients.) 

Contraindications: Contraindicated in patients 
with known or suspected hypersensitivity to 
any of its components. 

Warning: Usage in Pregnancy —Idoxuridine 
should be administered with caution in preg- 


nancy or in women of childbearing potential. 
Althouoh teratanaenic effaete wara ranartad in 


of two dosage fort 


one study with rabbits when idoxuridine was 
instilled into the eye, these effects were not 
observed in a subsequent, more detailed study, 
even at doses substantially higher than those in 
the preceding study. 

Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response 
in epithelial infections after 7 or 8 days of treat- 
ment, other forms of therapy should be 
considered 

The recommended frequency and duration of 
administration should not be exceeded 

‘Stoxil’ is not effective in corneal inflammations 
in which the virus is not present. 
Corticosteroids are usually contraindicated in 
herpes simplex keratitis 

Boric acid should not be used during the 
course of therapy. 

Stoxi Ophthalmic Solution should not be 


® 






NIGHT. ‘Stoxil’ Ointment 
(0.5%) is convenient for h.s. 
application, since one 

dose is sufficient for the 
entire night. (If desired for 
daytime use, the 
remaining 4 applications 
should be made q4h.) 













u 
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Adverse Reactions: Occasionally, irritation, 
pain, prurituüsnllalimmation, edema of the eye 
or lids and, rately allergic reactions have been 
reported. Phote ia has occurred. Occa- 
sionally, corneabeibüding, stippling and small 
punctate defects ifthe corneal epithelium have 
been observed. The punctate lesions may be a 
manifestation of the infection. 

How Supplied: 0.1% Ophthalmic Solution 
(1 mg./ml.), in 15 ml. bottles with dropper: 
0.5% Ophthalmic Ointment (5 mg./gram) in 
4 gram tubes 

Stability: The Solution should be stored in 
refrigerator until dispensed. 'Stoxil' Ophthalmic 
Ointment does not require refrigeration. 


Smith Kline & French Laboratories 
Division of SmithKline Carnaratian 


The Foundation For Ophthalmic Education 


Under the Auspices of the 


Southern California Lions Eye Institute 


Presents 


THE FIRST INTERNATIONAL CONGRESS ON 
PHACO EMULSIFICATION AND CATARACT 


METHODOLOGY 


January 31, February 1, 1975 
Beverly Hilton Hotel 


Faculty For The Congress 
Charles D. Kelman, M.D. 


Beverly Hills, California 


Mr. Eric Arnott, M.D. Richard P. Kratz, M.D. 
Ronald W. Barnet, M.D. James H. Little, M.D. 
Miles A. Galin, M.D. Donald L. Praeger, M.D. 
Harvey L. Gutman, M.D. Koichi Shimizu, M.D. 
Francis G. Hurite, M.D. Robert M. Sinskey, M.D. 
Irvin M. Kalb, M.D. Richard C. Troutman, M.D. 


Other Internationally Renowned Ophthalmic Surgeons 


PROGRAM TOPICS: 
Techniques of Phaco Emulsification 
Patient Selection and Indications 
Management of Unique Complications 
Anesthesia and Selection of Medications 
Intraocular Lenses in Phaco Emulsification 


Registration Fee Before 10/15/74 
Practicing Ophthalmologists $200 
Residents with Letter from 100 


Department Head 


Enrollment is limited and advance registration is required. 


Address all communications to: 


Foundation for Ophthalmic Education 
2222 Santa Monica Blvd. 
Santa Monica, California 90404 


After 10/15 


$225 
125 





SKLAR 
UV Tonometer Sterilizer 


Laboratory reports show that bacteria- 

cidal and fungicidal action is complete 

within 20 minutes. Uses ultraviolet radi- 

! ation to effectively and safely sterilize 

- tonometers. Avoids hazards to patient 

SKLAR TONOMET ER STERILIZER = | | and tonometer associated with heat 

e te m sterilization. No solutions to irritate 

eyes or impair accuracy of the instru- 
ment. 


Sterilizer also serves as a tonometer 
stand when not in use. 


FEATURES 

e Variable timer 5-20 minutes 

e Accommodates all mechanical 

tonometers 

Automatic shut-off when metal cover 

is lifted 

e Hinged base facilitates bulb 
replacement 

e UV bulb is recessed for maximum 
protection and safety 


mit — Turn knob clockwrs 
To start Umi E 
p oooc-mmmd 





CAUTION-DONOT LOOK DIRECTLY AT LIGHTED BULE 


UL listed. 





Cat. No. 65-7527 Sklar UV Tonometer Sterilizer 


Available from authorized surgical distributors. 
Literature and laboratory report sent on request. 
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THE GUIBOR 
LACRIMAL DRAIN 


THE GUIBOR 


EXPO BUBBLE BANDAGE 





*Star-Glo Industries Patent No. 3484337 


INDICATIONS: Primary canaliculi occlusion, 
obstruction following previous radiation ther- 
apy, following removal of the lacrimal sac, 
and congenital absence or obstruction of the 
canaliculi. 


CONSTRUCTION: A semi-rigid tube com- 
posed of a silicone rubber with a specially 
bonded teflon lining* for the absolute maxi- 
mum in drainage or fluid transport. Problems 
such as obstruction, incrustation and the like 
are practically eliminated. 


AVAILABILITY: Each tube is individually 
packaged and sterile. Adult & Pediatric sizes 


Lacrimal Drain @ $16.00 ea. 





Expo Bubble bandage (9 $5.40/doz. 


OUR CONCEPT IS CLEAR 


INDICATIONS: immediate postsurgical ap- 
plication following 1) cataracts 2) corneal graft- 
ing 3) oculoplastic surgery 4) extraocular muscle 
surgery 5) cosmetic blepheroplasty. The bubble 
provides protection, immediate vision, moist 
chamber, sterility, and disposability. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each 
individually packaged & sterile. U.S. Pat. pend. 


ORDER BLANK 


TOTAL 





*make all checks pavable to PROCEDURE MEDICAL PRODUCTS Ltd. 


TNO TEST 
FOR STEREOSCOPIC VISION 


ARE: Oia emacs 
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For Screening 
PRE-SCHOOL* CHILDREN 
or Adults for Defects of 
Binocular Vision 


Red-green spectacles are used to view seven plates 
carrying figures that can be seen only when both eyes 
cooperate to give stereoscopic vision. Stereoscopic 
sensitivity is determined by three plates which can be 
omitted if used for screening purposes only. May also 
be used for adult testing. 


E-6018-E...$75 *2% to 5 years 








STORZ INSTRUMENT COMPANY 
3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 


Both work. 
One is safer. 














Steroid induced glaucoma is a concern among 
most ophthalmologists. Particularly when steroid 
treatment must be used for prolonged periods, or 
when a patient uses leftover medication without 


proper supervision. 


FML” (fluorometholone) helps solve this problem. 
Clinical studies have shown that it has less propensity 
for increasing IOP than does dexamethasone. Yet at 
the same time, FML demonstrates effectiveness and 
potency comparable to that of dexamethasone. 
(Please see your Allergan man, or write us directly 
for complete information about these studies.) 

So for patients who need potent anti-inflammatory 
activity, consider effectiveness AND safety. You'll 


choose FML. 





ACTIONS 

Inhibition of the inflammatory response to inciting agents of mechanical, 
chemical or immunological nature. No generally accepted explanation of this 
steroid property has been advanced. Adrenocorticosteroids and their deriva- 
tives are capable of producing a rise in intraocular pressure. In clinical 
studies on patients' eyes treated with both dexamethasone and fluorometho- 
lone, fluorometholone demonstrated a lower propensity to increase intraocu- 
lar pressure than did dexamethasone. 

INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar conjunctiva, 
cornea and anterior segment of the globe. 

CONTRAINDICATIONS 

Acute superficial herpes simplex keratitis. 
Fungal diseases of ocular structures. 
rarte varicella and most other viral diseases of the cornea and con- 
junctiva. 
Tuberculosis of the eye. 
Hypersensitivity to the constituents of this medication. 

WARNINGS 


Steroid medication in the treatment of herpes simplex keratitis (involving 
s stroma) requires great caution; frequent slit-lamp microscopy is man- 
atory. 


& 
f ML fluorometholone) OT 


Liquifilm* Ophthalmic Suspension 


The Safer Potent Steroid 


AJIÉRGAN Irvine, California / Pointe Claire, P.Q., Canada 


Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence of 
steroid medication. 
Safety and effectiveness have not been demonstrated in children of the age 
group 2 years or below. 
Use in Pregnancy: Safety of the use of topical steroids during pregnancy has 
not been established. 

PRECAUTIONS 


As fungal infections of the cornea are particularly prone to develop coinci- 
dentally with long-term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has been used 
or is in use. 
Intraocular pressure should be checked frequently. 

ADVERSE REACTIONS 
Glaucoma with optic nerve damage, visual acuity or field defects, posterior 
subcapsular cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. 
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ANNOUNCING 
The 44th Annual Mid-Winter Clinical Convention 


for 
Ophthalmology and Otolaryngology 


January 20-23, 1975 
Los Angeles Hilton Hotel, Los Angeles, California 


Presented by The Research Study Club of Los Angeles, Inc. 


The twenty-eight hours of lectures, discussions and panel presentations for each specialty have been 
accepted for Group A credit for 28 course hours by the A. M. A. and the California Medical Society. Since 
attendance runs over 450 doctors each year, early reservations are advised. 


In 1975, Special Guest Lecturers include: 


For Ophthalmology: Professor G. W. Crock, Melbourne, Australia; Doctors C. D. Binkhorst and J. G. F. 
Vorst, Holland; Joseph S. Haas, M. D., Chicago, Illinois; John W. Henderson, M. D., 
Ann Arbor, Michigan 


For Otolaryngology: Professor |. Friedmann, M. D., D. Sc, F. R. C. Path., Middlesex, England; Charles F. 
Ferguson, M. D., Moston, Massachusetts; Jack V. Hough, M. D., Oklahoma City, 
Oklahoma; and M. Eugene Tardy, Jr., M. D., Chicago, Illinois 


Completing the schedule for this five day event is a Cadaver Course-Surgical Anatomy of the Orbit and 
Adnexa (individual dissection), and an educational exhibit of commercial products. 


Additional information and reservations may be obtained by writing Dr. Russell M. Decker at P. O. Box 
49412, Los Angeles, California 90049. Phone contact: Richard W. Pruter, Executive Secretary (213) 
476-5616. 




















Fellowships 
for one year in 
Phaco-Emulsification 
Cataract Surgery 
Available 


PERMA TWEEZ: ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 





Interested parties 
please contact: 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 





Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 


O Invoice after 30 days 

O Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-53 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


Mrs. Terri Rose, R.N., c/o 
Donald L. Praeger, M.D., F.A.C.S. 
Harold A. Schneider, M.D. 

9 Fulton Avenue 
Poughkeepsie, New York 12603 
DR. 914 - 454-2510 
STREET 
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SLIT PHOTOGRAPHS 





Now the Mentor* Slit Lamp has its own 
camera: A simple attachment that makes 


slit or anterior segment photographs easy. 


No complex light source, no brilliant 
flash—just a good camera and the lamp’s 
regular illumination. 


We've added two other options, too— 
a Hruby lens and the Goldmann 
applanation tonometer—as part of our 
continuing program to expand the 
versatility of the Mentor Slit Lamp. 


Now more than ever we want you to see 
tor yourself Mentor Slit Lamp’s bright, 


FOR UNDER $1,000 


clear image, long depth of focus, sharp 
parallel slit, and large field. We want you 
to operate the smooth-working controls 
and note the comfortable working 
distance. 

Call us: 617-961-2300. We will arrange a 
demonstration at your convenience. 
Mentor Division, Codman & Shurtleff, 
Inc., Randolph, Mass. 02368. 


"Trademark U.S. Patent Applied For ©1974 Codman & Shurtleff, Inc. 
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in open-angle glaucoma 


- HUMORSOL 


DEMECARUM BROMIDEIMSD) — 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 


inhibitor that needs 
no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, systemic anticho- 
linesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 


Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 


Despite observance of all precautions, repeated administra- 













tion may cause depression of the concentra 
ite in the serum and erythrocytes, with re 
effects. 


Adverse Reactions: Stinging, burning, lacrim: 
twitching, conjunctival and ciliary redness, t 
ache, and induced myopia with visual blurrii 
latent iritis or uveitis; retinal detachment hé 
occasionally. Iris cysts may form, enlarge, 
sion, more frequently in children; cysts usu, 
the miotic is discontinued but, rarely, may | 
free into the aqueous. Frequent examination i 


Prolonged use may cause conjunctival thii 
struction of nasolacrimal canals. If system 
(e.g., salivation, urinary incontinence, nai 
cramps, vomiting, diarrhea, dyspnea, brad 
irregularities), parenteral administration of . 
cated: 0.4 to 0.6 mg or more for adults, proj 
for children; artificial respiration may be r 
therapy is indicated for overdosage. 


Lens opacities have been reported, and r 
examinations should accompany prolonged | 
increase in intraocular pressure may occur a 
by a mydriatic. 

Dosage and Administration: Initial titration 
justments must be individualized to obtain m: 
tic effect. Patient must be observed close 
period. If response is not adequate within 
consider other measures. Keep frequency o! 
mum in all patients, but especially in children 


Since technic is crucial to proper and safe 
consult Direction Circular for full details. 


Supplied: |n 5-cc OCUMETER® Ophthalmic 
taining 0.125 or 0.25 percent solution and s 
benzalkonium chloride 1:5000 added as pre- 
servative. 


For more detailed information, consult your 
MSD representative or see the Direction 
Circular. Merck Sharp & Dohme, Division of 
Merck & Co., Inc., West Point, Pa. 19486 


Maintains low enough temperature 
assure minimum tissue damage 
ile obtaining positive occlusion. 


The new WEGK 
ow temperature 


disposable 


JPHTHALMIC CAUTEHY 


PECIAL DESIGN — Perfected to 
eet the most critical requirements 
r hemostasis in ophthalmic and 
icrosurgical procedures. 
ASY TO HANDLE — Well balanced, 
htweight, extremely maneuverable. 
D cords. Self-powered. 
AFE — “Off” button locks shut with 
ap when not being used. 

ERILE — Eliminates danger of 
oss-contamination — simply dis- 
bsed of after use. 


br further information, 
write to Department 003 


WECK 


EDWARD WECK & COMPANY, INC. 
49-33 31st Place 
Long Island City, New York 11101 


Catalog No. 6820 





THE AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC & RECONSTRUCTIVE SURGERY 


5th ANNUAL SCIENTIFIC SESSION 


8:00 A.M. to 4:30 P.M. 
Dallas, Texas 


Sunday, October 6, 1974 
SHERATON-DALLAS HOTEL 


Plan to attend this meeting on the first day of the Academy and hear many 
aspects of ophthalmic plastic surgery discussed by such outstanding men as 
Peter Ballen, Henry Baylis, Crowell Beard, Walter Berman, Martin Bodian, Alston 
Callahan, Richard Dortzbach, Joseph Flanagan, Simon Fredricks, Robert 
Jampel, Lester Jones, Charles Iliff, Charles Leone, Allen Putterman, Byron 
Smith, Richard Tenzel, Robert Wilkins, and others. 


The registration fee before September 15th is $60. 
Enrollment limited to 500. 


Bartley R. Frueh, M.D. 


will be $75. 
Write: 


Registration after that date 


909 University Avenue 
Columbia, Missouri 65201 






THE NEW OPHTHALMIC 
MEDICATION TRAY BY 
DIVERSATRONICS, INC. € 


This ultra-high quality, nearly indestructable medica- 


tion tray will serve you like an extra hand. It offers you 
the most efficient and spacially economic way to 
organize your medications (size 4’’ wide by 1172'' long) 
and is designed to hold all brands of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. 

The tray is of heavy guage aluminum, can easily be 
immersed for sterilization and it's non-slip rubber feet 
prevent scratching surfaces. 

It comes in brushed alloy finish and a wall mounting 
bracket is also available. 


No examination area is complete 
without at least one 


ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. 





tat 
" 7 S 
: f 
` 
- q y 
LAS T 
| "E 
- Uhi 
Li 
‘ 
Pie 


— 4A. 
Ker 
f 

" 


diversatronics 


456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 


Please send me 
trays at $23.95 each 
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mounting brackets at $2.00 each 


Please bill me 





Enclosed is my check for 
Name 


Addres 





City 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 

‘as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE" 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyis recommended prior to initiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally, PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 
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THE POST GRADUATE INSTITUTE 
OF THE 


NEW YORK EYE AND EAR 
INFIRMARY 
ANNOUNCES THE 


SEVENTEENTH SERIES OF 
POST GRADUATE COURSES 


FOR SPECIALISTS IN 
OPHTHALMOLOGY 


OCTOBER 14 THROUGH 
NOVEMBER 23, 1974 


* * * 


REFRACTION 
MOTOR ANOMALIES 
CLINICAL PERIMETRY 
OCULAR AND ADNEXAL PATHOLOGY 
OCULAR GENETICS 
NEURO OPHTHALMOLOGY 
THE ORBIT AND OCULAR ADNEXA 
DIAGNOSTIC ULTRASONOGRAPHY 
FLUORESCEIN ANGIOGRAPHY 
INDIRECT OPHTHALMOSCOPY 
CORNEAL CONTACT LENSES 
PLASTIC EYE SURGERY 
PEDIATRIC OPHTHALMOLOGY 
PHARMACOLOGY 


MICROSURGERY IN CATARACT, 
CORNEA AND GLAUCOMA 


GLAUCOMA 
THE PLASTIC CORNEA 
SURGERY OF THE ORBIT 
LACRIMAL SAC SURGERY 
ENUCLEATION AND EVISCERATION 
DIAGNOSIS AND MANAGEMENT 
OF OCULAR TUMORS 
MEDICAL LEGAL PROBLEMS IN 
OPHTHALMOLOGY 


* * * 


DECEMBER 2 THROUGH 7, 1974 


REVIEW IN BASIC SUBJECTS IN 
OPHTHALMOLOGY 


* * * * * * * * 


For Catalogue and further information, 
please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 

















ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY COURSE 


SANTA FE HILTON INN 
Santa Fe, New Mexico 
February 6. 7, 8. 1975 


THE UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 




















GUEST FACULTY 
R. B. Daroff, M.D., University of Miami 
J. S. Graser, M.D., University of Miami 
W. F. Hoyt, M.D., University of California 


UNIVERSITY OF NEW MEXICO FACULTY 
R. J. CANNON, M D. 
T. J. CanLow, M.D. 






This course will include lectures and seminar sessions covering basic 
disorders of ocular motility and the visual system. Ample time 
between sessions has been provided for leisure activity in Santa Fe 
and the nearby ski area. 


Tuition: $125.00 provides transportation by chartered bus between 
Albuquerque Intemational Airport and Santa Fe. chartered bus 
between hotel and ski facilities, one breakfast and evening banquet. 


Residents Tuition: $50.00 upon application by their department 
head. 


Registration Limited: Checks payable to: 


Neuro-Ophthalmology Course 
Department of Neurology 
1007 Stanford Drive, N.E. 
Albuquerque, New Mexico 87131 


LUCRATIVE SITUATIONS 


... for Ophthalmologists 


Your choice of private practice, 
group, hospital and industrial situ- 
ations immediately available 
throughout the U.S. A personal- 
ized, confidential and ABSO- 
LUTELY COST-FREE service, 
providing a depth of specialized 
expertise in matching the goals 
and qualifications of Physicians 
with the opportunities and re- 
quirements of clients. Send c. v. 
to Paul Switzer, President. 


WORLD WIDE HEALTH 
CONSULTANTS, INC. 


(The Selective Physician's 
Placement Service ) 
919 Third Ave. New York, N.Y. 10022 
Tel. (212) 421-1240 
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CIRCON Color MicroVideo System 


Simulated TV recep 


The easy way to teach microsurgery. 


Teaching your microsurgical tech- 
niques is easier when you use a Cir- 
con Color MicroVideo™System. This 
proven teaching aid allows you to 
televise live through your operating 
microscope. Toassistants in the O.R., 
students in the classroom, and col- 
leagues in the auditorium. 

After surgery, you can edit both audio and video 
tracks (even add new dialog or a foreign language 
translation) and share your surgical experience with 
associates at the hospital or at symposia. All the 
while, you'll be building a valuable MicroVideo™ 
library. 


Cost? Just $9,950. . .for everything you'll need to 





color televise and video tape your 
microsurgery — the highly sensitive 
Miniature Color Camera, Solid State 
Monitor, Color Control Unit, Color 
Video Tape Recorder, Video Tapes, 
Microphone, Mounting Hardware, 
Adapter Optics and Portable Equip- 
ment Carrier. 

Write or call for a demonstration or more details 
on Circon's MV9810 Color Operating MicroVideo 
System. Video systems for all surgical specialties 

Santa Barbara, Ca. 93111 


and endoscopy are available. 
(805) 967-0404 LI R L I n 


An Applied Magnetics Corporation 


Dept. AO, 749 Ward Drive 
















A IERGAN announces a unique 
new information service of 


clinical reviews and updates, concerning . 
ocular therapeutics in a variety of disorders. 


What Office Seminars in Ophthalmology are all about. 
There are many reasons why a convenient information 
source is invaluable to you, but perhaps most important is 
time. Office Seminars in Ophthalmology are a series of 
scientific programs designed to reduce the “information 
gathering” demands on your time. Quickly and in a useful 
form, these programs will provide, from one source, new and 
review data on ocular therapeutics that would take you 
many, many hours to develop on your own. But Office 
Seminars will be more than just convenient and time-saving. 
They will be of value in day-to-day clinical applications. And 
they will provide background information of the type needed 
to help you prepare for recertification testing. Office Seminars 
in Ophthalmology will help you - and your patients. 


Dr. Irving H. Leopold, Executive Editor of Office Seminars 
_-in Ophthalmology. Allergan is fortunate to have such an 
s eminent researcher, teacher and author at the editorial con- 
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trols of Office Seminars in Ophthalmology. Dr. Irving Leopold, 
Chairman and Professor, Department of Ophthalmology, 
Mt. Sinai School of Medicine, New York, has played and will 
continue to play an active role in the preparation and execu- 
tion of this innovative program. We feel there could be no 
greater assurance of editorial excellence than to have Dr. 
Leopold as executive editor for the Allergan Office Seminars 
in Ophthalmology. 


Office Seminars in Ophthalmology cover a wide range 
of topics. Starting with the monographs and tapes dealing 
with ocular inflammation and topical steroids, Office 
Seminars will subsequently delve into other areas of high 
interest and practical value. Current plans call for in-depth 
treatment of the subjects listed to the right. Each topic will 
be presented with a view toward making the contents as 
convenient to assimilate as possible. Printed material will 
be in easy-to-read type style, with diagrams, charts, graphs 
and actual photos used to clarify and supplement the printed 
material wherever needed. As appropriate, the latest tech- 
niques of communication such as video and audio tapes, film 
strips, slides, etc., will be used to augment the printed texts. 


Self-testing with Office Seminars in Ophthalmology. 
A unique part of the Allergan Office Seminars in Ophthal- 
mology is the self-testing feature. Pre-test questions and 
answers are found at the beginning of each monograph and 
post-test questions and answers are found at the end. You 
can, if you wish, quickly evaluate your personal level of new- 
found knowledge. You will also discover that much of the 
material in the Office Seminars represents a convenient 
source for answers to the kinds of questions used in the 
AAOO recertification program. 
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What Office Seminars in Ophthalmology mean to you. 
This information series from Allergan marks the beginning 
of a new mode of communication between specialty phar- 
. maceutical company and physician. You, and ultimately your 

patients stand to be the beneficiaries. Other ophthalmic 
companies are almost sure to follow our lead. The result 
may well be an increased level of useful, scientific data. 
What Office Seminars in Ophthalmology mean to you is 
better information - to better meet your needs and those of 
your patients. We are deeply satisfied to be the innovators 
of such a meaningful trend. 


How Office Seminars in Ophthalmology will be available 
to you. Every practicing ophthalmologist, and resident, can 
if he chooses, be the recipient of each segment of Office 
. Seminars. Elements of the continuing programs will be 
. widely distributed by Allergan professional service repre- 

 sentatives as a part of their routine call activities. In the 
event, however, that you might inadvertently miss your 
"Allergan man" for any reason, that segment of the program 
will be available to you through the mail. Our aim is to make 
this valuable series readily accessible to all who want it. 


Why Allergan is involved. As far as ophthalmology is 
concerned, Allergan has been a concerned company for 25 
years. Our aim has always been: Service to ophthalmology. 
Now, with the advent of Office Seminars in Ophthalmology 
we are the first company to provide your specialty with an 
extensive, long-range program of meaningful, educational 
information utilizing the latest communication techniques 
and multimedia approaches. Allergan has always been 
involved. Our involvement has just taken on a new look. 
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vjth a little help from th 
9600 AUTO-REFRACTOLE 


Actually, the 6600 AUT O-REFRACTOR' “is a lot more than a little 
help. It prints out reliable, accurate findings on aphakics as 
well as young children and new patients in a matter of seconds. 
The 6600 lets you start all your aphakic refractions at the 20/30 
line. Or even the 20/20 line. 
This is very rewarding for the patient. And your 
refraction time is cut in half. The time you save may 
be used to see more patients or to concentrate on 
those procedures of eye care which only the doctor 
an provide. The 6600 AUTO-REFRACTOR™ It's like adding another doctor 


your staff ACUIT 


or results of a study on Auto-Refraction and Aphakia or for more information on the YSTE 3 
500 itself, call toll free 800-336-0359 or write to Acuity Systems, Inc., Dept. 2001, S M 
757 Old Meadow Road, McLean, Va. 22101. INCORPORATEL 











PEDIATRIC OPHTHALMOLOGY 





THE WILMER INSTITUTE DECEMBER 12-13, 1974 
(series of postgraduate courses) 
TOPICS 
Strabismus Retinal diseases 
Tumors Genetics 
and others 
SPEAKERS 


Dr. Robert M. Ellsworth 
Dr. Victor A. McKusick 
Dr. Gunter von Noorden 
Dr. Lorenz E. Zimmerman 


and the Wilmer Staff 
For information and applications: 


Columbia-Presbyterian Medical 
Center, New York 

The Johns Hopkins Hospital, 
Baltimore 

Baylor College of Medicine, 
Houston 

Armed Forces Institute of 
Pathology, Washington, D.C. 


PEDIATRIC OPHTHALMOLOGY COURSE 


The Wilmer Institute, Room 111 
The Johns Hopkins Hospital 
601 North Broadway 
Baltimore, Maryland 21205 


REGISTRATION FEE: $130. 









We've Got The Angle For Your Contact Lens Patient 


THE NEW REVOLVING GYRO MIRROR 


Positions to any angle, including horizontal, for 
Maximum convenience. 

A 5" superior quality mirror 

encased in an attractively 
styled, colorful sphere 

with matching base. Can be 
prominently displayed 

in office or home vanity. 


V VV 
PRICED SO LOW 


YOU CAN GIVE THEM AWAY 
Ideal for: * Dispensing area 
* A free gift to new contact 


lens patient 
4d. to TA old & new! 


Boxed individually, od SEA $3.00 




















LINT-FREE CONTACT LENS TOWELS 


Perfect for handling soft 
contact lenses. Not paper, 
but velvety, lint-free 
unwoven cotton-rayon 
fabric. These disposable 
towels are less expensive 
than laundering. Rinse 
clean and use over and 
over again. Dozens of other uses too. 


GET A FREE SUPPLY OF ORDER FORMS FOR 


DISTRIBUTION TO YOUR PATIENTS 


9"x12" towels 18"x12" towels 18"x24" towels 


200 .... $10.00 200 .... $15.00 100... $15.00 
500 .... $20.00 500 .... $30.00 500 .... $60.00 
1000 .... $30.00 1000 .... $45.00 1000 .... $90.00 


Check must accompany order. We pay postage. 
10 day money back guarantee. 
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Please M & M Distributors, P.O. Box 304, 

* DOZON loss 4096 iunn casa cities $21.60 Doz. Send Me Dept. AR9, East Northport, N.Y. 11731 | 
ALSO AVAILABLE — NEW REVOLVING : Quantity Item Cost 
GYRO DOUBLE MIRROR ARAE dai 127A Regular gyro mirrors at $1. | 

One side magnifies — similar in appearance to above. i a double mirrors | F $— | 

int-free — sA DR 

IDEAL FOR HYPEROPES AND PRESBYOPES M CC MET Non | 
Unt PEO «liue cr EEEE T E $6.00 | (] A free supply of lint-free towel order forms for my patients. | 
T -DOZON. 16984096. 2.5. Givecccicccvie psec Sues $43.20 Doz. | Enclosed is my check for $— —— as payment in | 
Greater discounts with larger quantity orders. Viult-r you EDD rcu Lor EOE uf 


M & M DISTRIBUTORS, DIVISION OF SPECIALTY MAIL ORDER COMPANY, INCORPORATED 


Muro 
Ointment 
Sodium Chloride 57 


ighthalmie MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 
Ointment : 


pee An ointment of hypertonic sodium chloride solution in a 


595 i base of lanolin, liquid petrolatum and white petrolatum. 
4128 
ve sumea Apply to conjuctiva at bedtime. 
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TO REDUCE CORNEAL EDEMA 


SA EE TEE BS BI 


Murocoll Methylcellulose 
4000 cps 0.97% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


EA A hypertonic solution of sodium chloride with methylcel- 
—J lulose. Preservatives - methylparaben and propylparaben. 


: j ; S $ KA s 1 
ay | MURGEDLL i i 
13 | METHYLCELLULGSE ($ i 
AR. 49K ga: QS 4 


li dues; | TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
i lmu minam iE eye 3 times a day or as directed by the physician. 


E 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street *« Quincy, Mass. 02169 


O MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 * 479-2680 
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a Complete Patient 
eoo Handling System 
for Otological 
Surgery... Eliminates 

Patient Transfer 


SURGICAL TABLE... TRANSPORT STRETCHER... RECOVERY BED 


SEE A DEMONSTRATION AT THE ACADEMY MEETING 


® 


CALL COLLECT 616/381-3811, EXT. 272 
STRYKER CORPORATION / AON Alanti Cterant / Yalamanasan Ainhi=an ANNA 










We all agree-routine 
glaucoma testing 






Rapid, effortless glaucoma Guaranteed with a two year 
screening requiring no anesthetic. unconditional warranty. 

Simple to operate by assist- Immediately available through our 
ants and other paramedical nationwide network of sales 
personnel. and services offices. 

Accurate and permanent, easy 

to interpret readings with right Biotronics Inc.—leader in 

eye/left eye identification. electronic eye care equipment. 


Fill out and mail to: Biotronics, Inc., P.O. Box 4727, Santa Barbara, California 93103 


— es í—— — ——  —  ——X — —  — — c— — — — — — ————— 


| would like to have more detailed information about your time saving 
electronic ophthalmic equipment. 


Please send me more data on your Biotronics 
Electronic Applanation Tonometer. 


[] Also tell me about your new Auto-Field | 
Automatic Electronic Visual Field Screener. 


Name 





Address 





City 





State 2 Zip. 
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BIOTRONIC 





Biotronics Electronic 
Applanation Tonometer 
The most widely used electronic 
tonometer in the world 


Biotronics, Inc. 


A Gulton Company 
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SECOND MID-WINTER 
MEDICAL CONTACT LENS MEETING OF CLAO 


Dates: January 23-26,1975 
Place: Sahara Hotel, Las Vegas, Nevada 
Registration Fee: $ 75.00 (member physician) 


x dur iq ii "mu Sh: pa ea STE TES PR 
GCA Dl i d ™ WY REP Vr " et , $1 ais en 
! 1 " r 5 ow ev zd 


E-PILO^ OPHTHALMIC 
PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


Composition: E-PILO Ophthalmic solutions are 
available in five convenient concentrations: 


$125.00 (non member physician) E-PILO-1'" Contains: s x 
$ 50.00 (resident physicians in Pilocarpine Hydrochloride ................ 1.0% 
ophthalmology-must be identified in Epinephrine Bitartrate ........................ 1.095 


writing by their hospital 
administrator) 
(technician employed by 
ophthalmologist-must be identified 
in writing by their employing 
ophthalmologist) 
$100.00 (all others) 
This will be an outstanding event of the medical contact lens world. 
Symposia, lectures and courses will be given by the finest talent 
available. 
The Seventh Conrad Berens Memorial Lecture will be delivered by 
Herbert E. Kaufman, M.D., F.A.C.S. The distinguished foreign speaker 
Dr. Paul Cochet of Paris will also lecture. 
Interesting exhibits, by the major contact lens and contact lens 
accessory manufacturing firms, will be arranged. 
Itis advisable that plane reservations and hotel accommodations 
should be made early and individually. Hotel reservations should be 
made directly with the Sahara Hotel, Las Vegas, Nevada, at the 
reduced convention rate of $28.00 per day, single or double 
occupancy. 
Some Free Papers can still be accommodated. If you are interested, 
please write to: 
Oliver H. Dabezies, Jr., M.D., Meeting Chairman 
4440 Magnolia Street 
New Orleans, Louisiana 70115 
For Pre-Registration write to: 
Contact Lens Association of Ophthalmologists, Inc. 
G. Peter Halberg, M.D., F.A.C.S. 
Director, Public Interest 
Executive Office: 40 West 77th Street 
New York, New York 10024 
Please make your check payable to: 
CLAO-MID WINTER SEMINAR 
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(Epinephrine Base 0.55%) 

E-PILO-2® Contains: 
Pilocarpine Hydrochloride ................ 2.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 

E-PILO-3™ Contains: 
Pilocarpine Hydrochloride ................ 3.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 

E-PILO-4? Contains: 
Pilocarpine Hydrochloride ................ 4.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-6™ Contains: 
Pilocarpine Hydrochloride ................ 6.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocarpine 
and Epinephrine, both solutions contain: 
MODFITSIS.. e opener abf del decia Foredate rlcgao 5.0% 
Benzalkonium Chloride .................... 0.01% 
in a buffered aqueous solution containing sodium 
bisulfite, mono- and dibasic sodium phosphate, 
and disodium edetate. 


Indications: For the treatment of glaucoma; more 
specifically, the chronic simple glaucoma of the 
open angle type. 


Contraindications: Contraindicated in narrow 
angle glaucoma. 


Warning: FOR TOPICAL OPHTHALMIC USE ONLY. 
If irritation develops, patients should be advised 
to discontinue use and consult prescribing 
physician. 


Precautions: Use with caution in unverified glau- 
coma and vascular hypertension. Epinephrine 
compounds are effective in the management of 
many of the forms of glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the 
drug may become necessary. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of the bottle. 
Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. Do not 
use if solution has darkened. 


Dosage: One or two drops on awakening and in 
the evening. If this fails to control the pressure, 
medication may be used more frequently. 


The frequency of instillation and the concentration 
depends on the response of the patient. The 
ophthalmologist must ascertain just how much 
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prescription. 


How Supplied: 10 ml. plastic squeeze bottle with 
dropper tip. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 414-1/COR-565 








epinephrine base. 
Epiro. To 
when epinephrine must be 
added to a daily routine 


SMP Division 


. . e Cooper Laboratories (P.R.), Inc 
that already includes pilocarpine. CAUTION: San German, Puerto Rico 00753 
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A Question for the Doctor: 


What 
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Spectacle 
Indirect’? ££ 
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If you said that 
a Spectacle In- 
direct is the new 
way to quick indirect 
ophthalmoscopy without 
headbands, you're right. If 
you said it's the perfect indirect for the office, you're right 
again. And if you said you can wear the spectacles for 
rounds introducing the light source and viewer when you 
need them, you really seem to know our product. 


Did you also know that you can choose from two attach- 
ments which cover the full range of PD’s from 52 to 74... 
with no individual adjustment needed? 

Did you also know that your Keeler loupes will snap right on? 


Did you also know that the Spectacle Indirect works on re- 
chargeable batteries or transformer, and an optional dimmer 
gives you finger-tip control of illumination at all times? 


One more question: 
Wouldn't you really like to have one? 


Call or Write: 
David Keeler, Broomall, Pa. or Wally Parama, west coast. 


| E E R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
K E L 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 





When the leading oral antiglaucomatous drug proves inadequate to the role, NEPTAZANE 
is waiting in the wings. Effective in blocking aqueous humor secretion to reduce 
intraocular pressure, it’s the long-acting carbonic anhydrase inhibitor that may be 


better tolerated in long-term therapy, or when patients fail to respond or become intolerant 
of other anhydrase inhibitors. 


Indications: For adjunctive treatment of chronic simple (open angle) glau- 
coma, secondary glaucoma, and preoperatively in acute angle closure glau- 
coma where delay of surgery is desired in order to lower intraocular pressure. 
Contraindications: Severe (absolute) or hemorrhagic glaucoma; of doubtful 
use in peripheral anterior synechiae; chronic noncongestive angle-closure 
.glaucoma; adrenocortical, hepatic, or renal insufficiency; electrolyte imbalance 
States, e.g., hyperchloremic acidosis; sodium and potassium depletion states. 
Warnings: Although teratogenic effects demonstrated in rats at high doses 
have not been evidenced in humans, Methazolamide should not be used in 
women of child-bearing potential or in pregnancy, especially in the first trimes- 
ter, unless the expected benefits outweigh potential adverse effects. 


"Chronic simple (open-angle) glaucoma and secondary glaucoma. 
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Precautions: Use with caution in patients with cirrhosis or hepatic insuffi- 
ciency to forestall hepatic coma; those on steroid therapy; those with pulmo- 
nary obstruction or emphysema to avoid acidosis. Electrolyte balance should be 
maintained. Although not reported thus far with this drug, reactions common 
to sulfonamide derivatives, such as fever, leukopenia, hemolytic anemia, bone 
marrow depression or renal calculi, may occur. 

Adverse Reactions (relatively mild and disappear on withdrawal or dosage 
adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness, head- 
ache; vertigo, mental confusion, depression, paresthesias. Urinary citrate ex- 
cretion and uric acid output is decreased during use of this drug, but urinary 
calculi have not been reported. 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

“Possibly” effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 





CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 
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WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or, suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 


Al RGAN Irvine, California/Pointe Claire, P.Q., Canada 
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HONORING FRANCIS HEED ADLER, MD 


This issue is dedicated to Francis Heed Adler, MD, 
Editor of THE ARCHIVES from 1949 to 1960. 

This warm-hearted scholar has completed one 
half century of service to ophthalmology and 
ophthalmologists in the United States and abroad. 





Now there are 3 
epinephrine products 
that are both 


comfortable and stable. 
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They're all named Epinal 
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New 14% strength — Now you can prescribe Epinal comfort and stability in a third 
epinephrine strength — 14% — to help you meet individual patient requirements. 


Comfort...without sacrificing stability — There's virtually no stinging, no burn- 
ing, no excessive tearing with Epinal. Because Epinal is a borate salt that is formulated at 
approximately the pH of tears. Also, it's the only epinephrine to provide the soothing, lubri- 
cating properties of the Isopto" Vehicle...for added comfort and greater corneal contact time. 


Stability. .. without sacrificing comfort— The unique Epinal antioxidant system" 
protects against oxidative discoloration and helps eliminate problems resulting from epine- 
phrine breakdown during normal use. | 

Maximum patient acceptance — Patients are less likely to be apprehensive about 
therapy...thanks to Epinal efficacy, comfort and stability. 

Description: A sterile ophthalmic solution. Each ml contains: Active: Epinephryl Borate equivalent to Epinephrine 0.25%, 
0.5%, or 1.0%. Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose Solution. Inactive: 
Ascorbic Acid, Acetylcysteine, Boric Acid, Sodium Carbonate (to adjust pH), Purified Water. Contraindications: Narrow 
angle glaucoma. Precautions: Use with caution in patients with hypertensive cardiovascular disease. For ophthalmic use 
only. Not for injection. Adverse Reactions: Prolonged use may produce extracellular pigmentation. On rare occasions, 
systemic side effects have been observed such as headaches, palpitation, pallor, tachycardia, trembling, and perspiration. 
Stinging may occur with rebound redness after instillation. Dosage: 1 or 2 drops in the eye(s) 1 to 2 times daily. (1/74) 


* Acetylevsteine/ Ascorhic Acid (patent pending) 


Epinal /, ^^, (epinephryl borate) 
stability and comfort in every drop 
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Stereo slit lamp photo showing zonular cataract 


Look deep 

into the eye 
(stereoscopically) 
with this 

Photo Slit Lamp. 








Besides its purely optical advantages such as high 
resolution and large magnification range, the Zeiss 
Photo Slit Lamp has two truly unique features. 

First is the illumination system. It contains a 
specially designed, built-in flash unit of extremely 
high power (720 watt-seconds). Because of the 
brilliance of this flash illumination system you can 
narrow the slit beam down as far as 0.05mm. The 
built-in aperture diaphragm creates a practically 
parallel beam so that you can photograph in color 
with great, really great, depth of focus anything 
that can be seen with the slit lamp biomicroscope. 

And, second, you can do it stereoscopically. 
Stereo slit lamp photos are as superior to conven- 
tional photos as 3-dimensional biomicroscopy is to 
examination with a monocular microscope. And 
since observation is uninterrupted during photog- 
raphy, you are assured of recording exactly what 
you see. A wide variety of attachments provides 
unmatched photographic versatility. You can, of 
course, use the Photo Slit Lamp, too, for regular 
biomicroscopy. 


For the full story, write Carl Zeiss, Inc., 444 5th 
Avenue, New York, N. Y. 10018. 
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In the 7A, 30x-60,000x, In the 3.5A, 100x-200,000x. 


60kv range, 40-60-80-100kv range, 

. when Rudolf Partsch talks about when Rudolf Partsch talks about 

` the world's easiest-to-operate the world's easiest-to-operate 
electron microscope, high-resolution electron microscope, 
he talks about he talks about 
the Zeiss EM9S-2. the new Zeiss EM-10. 


For complete details on the versatile Zeiss EM9S-2 and EM-10 electron microscopes write or phone Rudolf Partsch at Carl Zeiss, Inc., 
444 5th Ave., New York, N. Y. 10018. (212) 736-6070. In Canada: 45 Valleybrook Dr., Don Mills, Ont., M3B 2S6. (416) 449-4660. 


Nationwide service from offices in Boston, Chicago, Columbus, Houston, Los Angeles, New York, San Francisco, Washington, D.C. 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, Henry 
F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 
ceived with the understanding that they are not under simultane- 
ous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

O All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 
galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 
editor. 

O Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publieation date approximately one month in advance. Order re- 
prints at the time the typescript is returned after editorial pro- 
cessing. Specify address to which requests for reprints should be 
sent. The corresponding author will receive 200 tearsheet copies of 
the article at no cost. 

O Submit an original typescript and two high quality copies of 
the entire manuscript, including short communications such as let- 
ters to the editor, book reviews, announcements, etc. All copy (in- 
cluding references, legends, and tables) must be typed double- 
spaced on 22 x 28 cm (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

O Titles should be short, specific, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief "running 
title" on each manuscript page. 

O The style of writing should conform to acceptable English us- 
age and syntax. Slang, medical jargon, obscure abbreviations, and 
abbreviated phrasing are to be avoided. 

O Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
dure(s) had been fully explained. 

O Authors whose “first” language is not English should arrange 
for their manuscripts to be written in idiomatie English prior to 
submission. 

O Provide an abstract (135-word maximum) of the article. 
The abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 

O List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in Jn- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal's punctuation and sequence style 
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preference in previously published reference listings. 

O Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

O All measurements are to be in metric units. 

O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the AR- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication." 

[] Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duetion to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

O A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 cm (8! x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

O Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies." 


Instructions for Authors 
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MURO 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 
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e Index of refraction 1.336 — —^ 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in UV ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 





in open-angle glaucoma 





OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 
inhibitor that needs 
no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 


flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, systemic anticho- 
linesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been estab- 


lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
or warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 


Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 


Despite observance of all precautions, repeated administra- 


HUMORSOL 


(DEMECARIUM BROMIDE | MSD) 








IN OCUM TI 





tion may cause depression of t 
terase in the serum and erythro. 
effects. 


Adverse Reactions: Stinging, bu 
twitching, conjunctival and cilie 
ache, and induced myopia with 
latent iritis or uveitis; retinal d 
occasionally. Iris cysts may fo 
sion, more frequently in childre 
the miotic is discontinued but, 
free into the aqueous. Frequent | 


Prolonged use may cause con 
struction of nasolacrimal canal 
(e.g., salivation, urinary incor 
cramps, vomiting, diarrhea, dy 
irregularities), parenteral admir 
cated: 0.4 to 0.6 mg or more fo 
for children; artificial respirati 
therapy is indicated for overdos: 


Lens opacities have been rep 
examinations should accompam 
increase in intraocular pressure 
by a mydriatic. 

Dosage and Administration: Ini 
justments must be individualizet 
tic effect. Patient must be ob 
period. If response is not ade 
consider other measures. Keep 
mum in all patients, but especial 


Since technic is crucial to pro 
consult Direction Circular for ful 


Supplied: In 5-cc OCUMETER® 
taining 0.125 or 0.25 percent s 
benzalkonium chloride 1:5000 ai 
servative. 


For more detailed information, . 
MSD representative or see th 
Circular. Merck Sharp & Dohme, 
Merck & Co., Inc., West Point, Pa. 
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As leaders in the field of contact 
lens research, we know that many 
patients are still not able to wear 


contacts comfortably,with good vision. 


For many of them, we now offer 
something new. A lathe-cut, 
hydrophilic lens. The HydroCurve® 
(hefilcon A) Contact Lens PHP? 

To do so required years of 
research. 

We experimented with different 
materials to ascertain the purity and 
stability of different polymeric 
structures. We conducted exhaustive 
microbiological and chemical tests. 
We studied the effects of lenses on 


animals under various test conditions. 


Finally, we recorded well over 1,000 
clinical in-use case histories. 
The culmination of this research 
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hydrophilic lens which conforms to 
the corneal curvature, allowing the 
comfortable correction of ametropia. 
Fit from a small trial set, the lens 1s 
avallable in a variety of base curves 
and diameters, as well as a full range 
of powers. This offers the patient go 
visual acuity and allows the 
practitioner maximum flexibility in 
fitting and prescribing. 

The HydroCurve? (hefilcon A) 
Contact Lens PHP* is now available 
nationally through Soft Lenses, Inc. 
or selected local contact lens labs, 
which also offer complete informatio 
and service in the use and care of 
HydroCurve products and supplies. 

For more information about 
HydroCurve from Soft Lenses, Inc., 
call us toll-free at (800) 854-2790. In 


is a soft and pliable, lathe-cut, <> California, call (800) 542-6000. 


SOFT LENSES, INC. 
FROM THE RESEARCH COMPANY: 
CONTINUOUS CURVE CONTACT LENSES, INC 


8006 Engineer Road, San Diego, California 92111 


HydroCurve™ Soft Lenses, Inc.,* PHP (U.S. Pat. 3,721,657), Trademark of Automated Optics, Inc. 
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in a pan of water for 15 minutes. 
Hygiene: Patients must be instructed to wash and rinse hands 
thoroughly, and dry with a lint-free towel before handling the lenses. 


HYDROCURVE ^(hefilcon A) CONTACT LENS 


fabricated from PHP* polymer (poly (2-hydroxyethyl 


methacrylate) 46% water 54%) 
DESCRIPTION—The HydroCurve® (hefilcon A) Contact Lens 
PHP* is a hemispherical shell of approximately 14 mm. chord 
diameter and 0.1 to 1.0 mm. thickness. It consists of 46% poly 
(2-hydroxyethyl methacrylate) and 54% water by weight when 
immersed in normal saline. 
ACTIONS-In its hydrated state a HydroCurve® (hefilcon A) 
Contact Lens PHP* becomes soft and pliable. When placed on the 
human cornea the hydrated lens acts as a refracting medium to 
compensate spherical ametropias. The material has a refractive 
index of 1.43. 
INDICATIONS—HydroCurve® (hefilcon A) Contact Lenses 
PHP* are indicated for the correction of visual acuity in persons 
with nondiseased eyes who have spherical ametropias; refractive 
astigmatism of 1.50 diopters or less and/or corneal astigmatism of 
2.00 diopters or less. 
CONTRAINDICATIONS—HydroCurve® (hefilcon A) Contact 
Lenses PHP* are contraindicated by the presence of any of the 
following conditions: 
1. Acute and subacute inflammations of the anterior segment of 
the eye. 
. Any eye disease which affects the cornea or conjunctiva. 
. Insufficiency of lacrimal secretion. 
. Corneal hypoesthesia. 
. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 
WARNINGS 
Medicants and Eye Drops: The HydroCurve® (hefilcon A) 
Contact Lenses PHP* must be stored ONLY in BOILnSOAK* 
Solution. No ophthalmic solutions or medicants, including 
conventional contact lens solutions, can be used by HydroCurve® 
(hefilcon A) Contact Lens PHP* wearers prior to or while the lens 
is in place on the eye. Also, no solutions, including conventional 
contact lens solutions, other than BOILnSOAK® and the 
recommended cleaners BOILnSOAK«* or Pliagel® or Soft/Mate® 
may be used on the HydroCurve* (hefilcon A) Contact Lens PHP* 
when the lens is off the eye. 
Abrasions and Infections: If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body. The lens 
should be removed immediately and the patient examined. If any 
eye abrasion, ulceration, irritation or infection is present, a 
physician should be consulted immediately. 
Lens Sanitation: Patients must adhere to recommended daily 
sanitary care of the HydroCurve® (hefilcon A) Contact Lenses 
PHP* Failure to follow this procedure may result in development 
of serious ocular infections. 
Wearing Restrictions: The HydroCurve® (hefilcon A) Contact 
Lens PHP* should be removed before sleeping or swimming or in 
the presence of noxious and irritating vapors. 
Visual Blurring: When visual blurring occurs the lens must be 
removed until the condition subsides. 
PRECAUTIONS 
Storage: HydroCurve® (hefilcon A) Contact Lenses PHP* must 
be stored ONLY in BOILnSOAK® Solution. If left exposed to air, 
the lenses will dehydrate. If a lens dehydrates, it should be soaked 
in BOILnSOAK® Solution until it returns to a soft, supple state. 
Cleaning and Disinfecting: HydroCurve* (hefilcon A) Contact 
Lenses PHP* must be BOTH cleaned and disinfected daily. One 
procedure does not replace the other. CLEANING is necessary to 
remove mucus and film from the lens surface. This canbe  . 
accomplished by using either BOILnSOAK® or Pliagel® or Soft/ 
Mate? on a daily basis. Excessive deposits may damage the lens; 
therefore, if this occurs, review care of lens with patient. 

DISINFECTING with the Hydrotherm? Patient Unit and 
BOILnSOAK? Solution has been shown to prevent the growth of 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes 
simplex, on the lens and in the HydroCurve® Carrying Case with 
the porta-FLOW* Transfer Unit (basket). 

HydroCurve® (hefilcon A) Contact Lenses PHP* must be 
cleaned daily with fresh BOILnSOAK® or Pliagel® or Soft/Mate? 
Fresh BOILnSOAK® Solution must be used daily for storing the 
lenses. The HydroCurve® Carrying Case must be emptied and 
refilled with fresh BOILnSOAK® Solution just before disinfecting 
the lenses. 

If a Hydrotherm® Patient Unit is not available for disinfecting 
the lenses, the lenses must be boiled in their carrying case 
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Cosmetics, lotions, soaps and creams must not come in contact 
with the lenses since eye irritation may result. If hair spray is used 
while the lenses are being worn, the eyes must be kept closed until 
the hair spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution and 
wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 

ADVERSE REACTIONS-—Serious corneal damage may result 
from wearing a lens which has been soaked in a conventional 
contact lens solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the patient 
sleeping with the lens on or wearing a hypotonic lens. If a lens 
adheres for any reason, patients may be instructed to apply a few 
drops of BOILnSOAK® Solution and wait until the lens moves 
freely before removing it. 

Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long a time. 
Removal of the lenses and a rest period of at least one hour 
generally relieves these symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are 
not normal; if these symptoms occur, the patient should be 
examined to determine their cause. 

DOSAGE AND ADMINISTRATION —Conventional methods of 
fitting contact lenses do not apply to HydroCurve® (hefilcon A) 
Contact Lenses PHP* For a detailed description of the fitting 
technique, refer to the HydroCurve® Fitting Guide, additional 
copies of which are available from: Soft Lenses, Inc., 8006 Engineer 
Road, San Diego, California 92111. 

There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following 
initial daily wearing schedule should be stressed to the patient: 


Maximum Wearing Time 
(Continuous Hours) 


Maximum Wearing Time 
(Continuous Hours) Day 


< 


Da 
1 
2 
3 
4 
5 
6 
7 


all waking hours* 
*Lenses should never be worn 24 hours a day. 





Care must be taken on the initial visit to assure that the patient is 
supplied with a HydroCurve® Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As 
with any contact lens, regular recall visits are necessary to assure 
patient health and compliance with instructions. 

In Use Durability: With normal use and patient care, 
HydroCurve® (hefilcon A) Contact Lenses PHP* have been shown 
to be durable for a minimum of one year. 

HOW SUPPLIED- Each lens is supplied sterile in a glass vial 
containing sterile normal saline solution. The glass vial is marked 
with the base curve, dioptric power, diameter, thickness and the 
manufacturing lot number of the lens. 

To assure proper lens care and handling, each HydroCurve® 
patient must be supplied with a complete HydroCurve* Patient 
Care Kit. 

The HydroCurve® Patient Care Kit is a package required for 
lens cleaning, disinfecting and storing consisting of the following: 


porta-FLOW"* Transfer Unit (basket) Cat. #1001 
HydroCurve® Carrying Case Cat. #1002 
Hydrotherm® Patient Unit Cat. #1003 
BOILnSOAK® Solution Cat. #1004 
Pliagel® Sterile Cleaner (optional) or Cat. #1005 
Soft/Mate® Sterile Cleaner (optional) Cat. #1006 
Patient Instructions Cat. #1007 
Soft Lenses, Inc. 
8006 Engineer Road 


San Diego, California 92111 


HydroCurve® Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,657) 
Trade Mark of Automated Optics, Inc. 





Our corporate 
philosophy 

is in 
this bottle. 








As an ocular anesthetic, Ophthetic? 
is second to none. And chances are 
your treatment trays have seen plenty 
of the product in the ten years since 
it was introduced. Ophthetic typifies 
our attitude toward Ophthalmology. 
It's called service. 

Even before Ophthetic, we estab- 
lished our corporate philosophy: Meet 
the needs of ophthalmology with spe- 
cialized products and services. We felt 
that only by learning the needs of the 
specialty could we hope to fill them. 

Guided by comments and sugges- 
tions from practicing ophthalmologists, 
we have developed a product line that 
reaches into practically every field of 
ocular therapy. For example, in the 
years since introducing Ophthetic, we 
have provided ophthalmologists with 
two unique steroids in the form of 
FML® (fluorometholone) and HMS® 
(medrysone). Allergan has also made 
significant innovations in sterile pro- 
duction techniques typified by Herplex® 
(idoxuridine) S.O.P.* 

And there will be more product 
innovations. Each filling a special need 
in ophthalmology. Each in the tradition 
of Ophthetic; dedicated to the Allergan 
commitment of “Total Service.” 
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Indications: Wherever topical anesthesia is de- 
sired in ophthalmic practice: tonometry, cataract 
removal, removal of foreign bodies from the eye, 
suture removal (from the cornea and following 
enucleation — conjunctival dihescence), conjunc- 
tival scraping for diagnostic purposes, gonioscopic 
examination and similar procedures. 

Dosage: For deep anesthesia (as in cataract 
extraction); with a dropper, instill 1 drop every 5 to 
10 minutes for 5-7 doses. In removal of foreign 
bodies; 1 to 2 drops in the eye before operating. 
Removal of sutures; 1 to 2 drops should be instilled 
before removal of the sutures. Tonometry; 1 to 2 
drops just prior to measurement. As OPHTHETIC 
temporarily eliminates the protective “blink” reflex, 
the eye should be covered with a patch following 
application. 

Cautions and Contraindications: Although no 
evidence of incompatibility exists to date, it is sug- 
gested that OPHTHETIC be instilled alone rather 
than together with an antibiotic in treating infec- 
tions of the eye. Routine precautions should be 
observed to maintain sterility. 

Supply: 15 cc. plastic dropper bottles — on 
prescription only. 


AIlERGIN 


irvine, California 
Pointe Claire, P.Q., Canada 
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overa wide * 
range of 
common ocular 
infections 


wide gram-negative 
spectrum 


Garamycin 


brand of 


séentamicin sulfate 


Ophthalmic 


Solution-Sterile 
Ointment-Sterile 


Each cc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 











appears to be “...an antibiotic of choice for the 
initial treatment of external ocular infections.’ T 


*Due to sensitive pathogens. 


*Gordon, D.M.: Amer. J. Ophthal. 69:300 (Feb.) 1970. 
Copyright © 1974, Schering Corporation. All rights reserved. 
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Conjunctivitis: 
GARAMYCIN® OPHTHALMIC acts against sensitive 
strains of Staphylococci, Streptococci, H. influenzae, 
H. aegyptius, M. lacunata, and Neisseria sp.; including 
N. gonorrhoeae generally isolated in conjunctivitis. 


Corneal ulcer: 
GARAMYCIN OPHTHALMIC acts against sensitive 


strains of Pseudomonas aeruginosa, Proteus sp., as well 
as Staphylococci and Streptococci generally isolated 
in corneal ulcer. 


Keratitis, 


Keratoconjunctivitis: 


GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Staphylococci and Streptococci generally 
isolated in keratitis and keratoconjunctivitis. 


Blepharitis, — 
Blepharoconjunctivitis: 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of E. coli, Enterobacter aerogenes (formerly 
Aerobacter), K. pneumoniae, as well as Staphylococci 


generally isolated in blepharitis and 
blepharoconjunctivitis. 


Meibomianitis: 
GARAMYCIN OPHTHALMIC acts against sensitive 


strains of Staphylococci generally isolated in 
meibomianitis. 


4 -Dacryocystitis: - 
~ GARAMYCIN OPHTHALMIC acts against sensitive 


strains of Pneumococci generally isolated in 
dacryocystitis. | 
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in common ocular infections’ 
wide gram-negative enr: 





aramycin 


entamicin stlfate 


Ophthalmic 


Solution-Sterile 
Ointment Sterile 


Each cc. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 


e of 


B Antibacterial activity against a wide range of 
sensitive ocular pathogens. 


m Highly active against problem organisms: 
P. aeruginosa (certain strains) and Proteus sp. 
(indole positive and negative). 


m No significant organism resistance to date. 


By day: 

Sterile, isotonic 

solution within the 

pH range of tears; 

avoids blurring 

By night: 
Bland, white 
petroleum-base 
ointment is 
gently emollient 








*Due to sensitive pathogens. 
* This may occur in future. Resistance to gentamicin has 
been produced (with difficulty) in vitro by repeated exposures. 
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DESCRIPTION Gentamicin sulfate is a water soluble antibiotic of the 
aminoglycoside group active against a wide variety of pathogenic gram- 
negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile aqueous solutior buffered 
to approximately pH 7 for use in the eye. Each ml. contains gentamicin 
sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, mono- 
sodium phosphate, sodium chloride, and benzalkonium chloride as a 
preservative. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, each gram 
containing gentamicin sulfate (equivalent to 3.0 mg. gentamicin) in a 
bland base of white petrolatum, with methylparaben and propylparaben 
as preservatives. 


ACTIONS The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are re- 
sistant to penicillin; Group A beta-hemolytic and nonhemolytic strepto- 
cocci; and Diplococcus pneumoniae. The gram-negative bacteria include 
certain strains of Pseudomonas aeruginosa, indole-positive and indole- 
negative Proteus species, Escherichia coli, Klebsiella pneumoniae (Fried- 
lander's bacillus), Haemophilus influenzae and Haemophilus aegyptius 
(Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella lacunata (diplo- 
bacillus of Morax-Axenfeld), and Neisseria species, including Neisseria 
gonorrhoeae. Although significant resistant organisms have not been 
isolated from patients treated with gentamicin at the present time, this 
may occur in the future as resistance has been produced with difficulty 
in vitro by repeated exposures. 


INDICATIONS GARAMYCIN Ophthalmic Solution and Ointment are 
indicated in the topical treatment of infections of the external eye and its 
adnexa caused by susceptible bacteria. Such infections embrace conjunc- 
tivitis, keratitis and keratoconjunctivitis, corneal ulcers, blepharitis. and 
blepharoconjunctivitis, acute meibomianitis, and dacryocystitis. 


CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are contraindicated in patients with known hypersensitivity to 
any of their components. 


WARNINGS GARAMYCIN Ophthalmic Solution is not for injection. 
It should never be injected subconjunctivally, nor should it be directly 
introduced into the anterior chamber of the eye. 


PRECAUTIONS Prolonged use of topical antibiotics may give rise to 

overgrowth of nonsusceptible organisms, such as fungi. Should this occur, 

or if irritation or hypersensitivity to any component of the drug develops, 

discontinue use of the preparation and institute appropriate therapy. 
Ophthalmic ointments may retard corneal healing. 


ADVERSE REACTIONS Transient irritation has been reported with 
the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of GARAMYCIN 
Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthalmic Solu- 
tion: instill one or two drops into the affected eye every four hours. In 
severe infections, dosage may be increased to as much as two drops once 
every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small amount to the 
affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution—Sterile, 5 ml. 
plastic dropper bottle, sterile, box of one. 
GARAMYCIN Ophthalmic Ointment — Sterile, 1% ounce tube, box of one. 


Store away from heat. NOVEMBER 1973 
Schering Corporation, Kenilworth, N.J. 07033 
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PE ophthalmics 


help take 
the pressure off... 





Simplifies identity — Simplifies RX — 
Simplifies instructions — Simplifies usage 
15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 


Vo 9o (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 
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THE ANATOMY OF OCULAR ADNEXA »y Frederick A. 
Mausolf, Univ. of Iowa, lowa City. Forewords by Frederick 
C. Blodi and Lester T. Jones. A thorough knowledge of 
orbital anatomy is essential for every modern ophthal- 
mologist since this is the basic science upon which the 
clinical science of ophthalmic plastic and reconstructive 
surgery is based. This book provides a practical guide to the 
dissection of the orbit for both residents in ophthalmology 
and fellows in ophthalmic plastic and reconstructive sur- 
gery. It utilizes a brief, didactic review and detailed 
dissection instructions combined with anatomical diagrams. 
The illustrations were chosen because of their clarity and 
ease of orientation which is often difficult when photo- 
graphs are used. Divided into five chapters this text covers 
such topics as the bony orbit, the orbit from above, the 
lateral orbit, the lids and orbit from the anterior approach 
and the lacrimal draining system. The dissecting instruc- 
tions are in bold print following a brief review of the 
structures to be dissected. Each paragraph should be read 
completely, and all figures referred to should be studied 
before attempting a particular dissection. This guide has 
served as a dissection manual for the last three years for a 
course in orbital anatomy given to practicing ophthalmolo- 
gists, residents, medical students and ocularists at the 
University of Iowa in Iowa City. ’74, about 72 pp., 59 il. 


ELECTRONYSTAGMOGRAPHY: What is ENG? by 
Wallace Rubin and Charles H. Norris, both of Tulane Univ., 
New Orleans, Louisiana. The material included in this 
monograph describes how to do ENG in the simplest, most 
practical and most understandable way. Its purpose is to 
assist the practicing physician in applying ENG in the 
everyday office evaluation of balance problems. The con- 
cept, instrumentation and the application of ENG to 
patient testing is not complicated nor mysterious. This 
guide will provide the uninitiated reader with sufficient 
understanding to make and interpret recordings of balance 
function. Topics include general considerations, how ENG’s 
are recorded, ENG tests, test responses, ENG’s responses, 
ENG’s contribution to the diagnosis, clinical peripheral 
pathologic and vestibular suppressant drugs. '74, 116 pp., 
57 il., 3 tables, $12.75 


YOUR EYES: A Book for Paramedical Personnel and the 
Lay Reader by Thomas Chalkley, Northwestern Univ., 
Evanston, Illinois. This volume fulfills the need for a 
simple, straightforward, uncomplicated book concerning 
the eyes. Every attempt has been made to keep the text 
simple, lucid and understandable for anyone who has had 
absolutely no medical training. It will be valuable to 
paramedical people who deal with eye patients and eye 
reports. It will also be valuable to the man on the street 
who is simply interested in his eyes. Covered are the 
anatomy and physiology of the normal eye. Optics are also 
dealt with in a simplified and informative fashion. The 
major portion of the book deals with various human eye 
diseases, their signs and symptoms, the measures available to 
prevent specific diseases and therapeutic treatment and 
measures. '74, 136 pp., 15 iL, $4.75, paper 


INDUSTRIAL AND OCCUPATIONAL OPHTHAL- 
MOLOGY by Samuel L. Fox, Univ. of Maryland, Balti- 
more. Part I deals with the practical problems of visual 
testing before employment, during the course of employ- 
ment and proper placement of individuals in job classifica- 
tions according to visual abilities. Part II covers the 
principal modalities available for protecting the eyes while 
on the job and the importance of proper illumination in the 
work environment. The third part is concerned with the 
immediate care of the injured eye. Stress is on early 
recognition of the pathology and methods of immediate 
concern for the preservation and restoration of vision in the 
injured eye. Ocular conditions commonly seen in industrial 
practice are also discussed in detail. Part IV is made up of 
miscellaneous information of interest to occupational oph- 
thalmology. It includes special techniques employed in the 
examination and treatment of the injured eye and some 
areas of special concern to physicians engaged in industrial 
practice. 73, 224 pp., 35 il., 11 tables, $12.75 


OCULAR INFLAMMATORY DISEASE. Edited by Bruce 
Golden, Univ. of Witwatersrand, Johannesburg, South 
Africa. (20 Contributors) The material presented in this 
text is the result of an International Symposium on Ocular 
Inflammatory Disease, a highly organized teaching project 
with internationally recognized experts in ocular inflamma- 
tory disease serving as the faculty. This symposium was 
organized to provide the participants with the information 
necessary to make appropriate decisions in the diagnosis 
and treatment of ocular inflammatory disease. An attempt 
has been made to give and build from the basic information 
in order to reduce empiricism and increase rational thinking 
in this highly abstract field. The sequence in which the 
information is presented provides the reader first with an 
overview of general concepts and then allows him or her to 
use this information for solving specific problems. The text 
is profusely illustrated and indexed making it a useful 
reference source. 74, 352 pp. (7 x 10), 259 il. (39 in 
full color), 54 tables, $22.75 


METABOLIC EYE DISEASE. Edited by Heskel M. 
Haddad, New York Medical College. (42 Contributors) 
Intended for those who are involved with metabolic 
disorders, particularly those of the eye, this book is a 
complete transcript of the First International Symposium 
on Metabolic Eye Diseases. The four sections deal with 
aminoacidurias, metabolic cataracts, thyroid disorders and 
diabetic retinopathy. The information presented answers 
the usual questions of the clinician without attempting to 
solve the biochemical problems in metabolic eye disorders. 
Consequently clinical and surgical material related to the 
diagnosis and the management of metabolic eye disorders is 
included. The book illustrates the collaboration between 
the basic scientist, the clinician and the surgeon necessary 
in order to reach goals of recognition, prevention and 
management of metabolic eye disorders. Acquired meta- 
bolic disorders are discussed along with inherited disorders. 
The section on diabetic retinopathy deals with the epidem- 
iology of diabetic retinopathy and with eugenics of 
diabetics. 74, about 448 pp., 183 il., 18 tables 


Orders with remittance sent, on approval, postpaid 
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Three reasons why 
you need 

Welch Allyn s new 

halogen 

diagnostic set 








MORE LIGHT: 


The miniature halogen lamp has more than 
twice the light intensity of conventional 
incandescent sources. 


BETTER COLOR 
TEMPERATURE: 


The exclusive halogen lamp provides a 
more natural light for surer, faster and more 
accurate examination. 


LONGER LIFE: 


Lamp life expectancy is two to three times 
that of incandescent bulbs and higher light 
intensity is maintained throughout the life 
cycle. 


COMPARISON OF LIFE AND BRIGHTNESS OF HALOGEN 
CYCLE AND CONVENTIONAL INCANDESCENT LAMP AT 
RATED v e: TO BURNOUT UNDER AVERAGE 
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ese new instruments, we feel, are a jor 
step forward from continuing Welch Allyn research & ALLYN 


to provide better diagnostic instruments. Try these 
new halogen instruments now. Ask your Welch WELCH ALLYN, INC. 








can't play 
a 
position. 





Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 






Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 


treatment of accom- 
modative esotropia 
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BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE” 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. ; 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyisrecommended prior toinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 
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Alza introduces a significant medical breakthrough 


PRECISION DRUG THERAPY WITH 





Because of inefficiencies in traditional drug de- 
livery forms and schedules, excessive amounts of 
medication are frequently a necessity. Healthy tis- 
sues are flooded with drug — often with unwanted 
side effects resulting. 

Meanwhile, many drugs of known efficacy 
remain unused because current delivery modes 
either cause side effects or fail to maintain thera- 
peutic levels for the necessary amount of time. 

ALZA intends to change this significantly — not 
by creating new drugs but by optimizing therapy 
through precision drug delivery. 


The ALZA Therapeutic System — 
a Programmed Drug Dosage Form 

Precision drug therapy with minimal body inter- 
ference is now a reality — embodied in ALZA’s 
Therapeutic Systems. 

The goals of an ALZA Therapeutic System are to: 
— administer the drug as close to the desired site 
of therapy as possible 
— use the minimum amount of drug (much less 
than by conventional administration) 
— reduce the incidence and severity of side effects 
— achieve drug delivery at a precise rate, around- 
the-clock, for an extended. period of time 
— reduce the frequency of drug administration, 
and thus offer the opportunity for enhanced 
patient compliance. 


“Zero Order" Drug Delivery 


An ALZA Thera- 
peutic System is a 
programmed drug 
dosage form. It is 
a precision instru- 
ment capable of 
administering a 
drug, unattended, at a prescribed rate over a pre- 
scribed, extended period of time. 

In the first ALZA Therapeutic System, through 
the use of rate-controlling membranes, the pro- 





INADEQUATE 
TIME — > 
—-. ZERO ORDER f FIRST ORDER 


(91974 ALZA CORPORATION 


cO SO Ss nS i SU 
pee” ee SCob6Cso m 9n cuc = Ea CET atibus apad an eit oe. So 


MINIMAL BODY INTERFERENCE 


grammed drug delivery approaches zero order 
(i.e., a constant level ... near the therapeutic ideal)... 


Therapeutic Systems on the Horizon 


Therapeutic Systems in varying stages of devel- 
opment include a system that releases a drug 
within the uterus at a controlled rate; a portable 
parenteral delivery system which would make pre- 
cise intravenous medication available for the first 
time to the ambulatory patient; and a transdermal 
delivery system for transporting drug through the 
skin into the systemic circulation at a controlled 
rate without involvement of the gastrointestinal 
tract. 

Still further in the future are drug delivery sys- 
tems that detect and respond to changes in the 
body’s own biochemistry. The body’s natural dis- 
ease indicators would trigger the release of drugs 
from reservoirs placed in the body cavities. 


ALZA’s Multidisciplinary Approach 

To develop the Therapeutic Systems concept, 
ALZA has invested six years and millions of 
dollars, and has gathered one of the most diverse 
staffs of scientific and technical specialists ever 
assembled in the pharmaceutical industry. They 
include engineers, biologists and physical scien- 
tists as well as pharmacists and physicians. 


A First in Medicine — 
an Ocular Therapeutic System 


Already, more than 100 
patents have been granted 
or applied for. Meanwhile, 
ALZA looks forward to serv- 
ing ophthalmology in the 
immediate future with the 
Ocular Therapeutic System 

— the first in a series of projected ALZA Thera- 
peutic Systems for all medicine. 


alza pharmaceuticals 


DIVISION OF ALZA CORPORATION 
950 PAGE MILL ROAD 
PALO ALTO, CALIFORNIA 94304 








in glaucoma* therapy 


Because her career can’t tolerate 
blurred vision from her drops 


DIAMOX tabicts 


Acetazolamide 125mg.and 250mg. 
during working hours 


When drop-induced blurred vision—or spasm of accommodation and dimming — 
create problems for the glaucoma patient whose work or activities demand visual 
acuity, scheduling the therapeutic regimen between DIAMOX and drops may help. 


Importantly, DIAMOX: 
"3 e Does not interfere with the activity of the miotics or other topicals 


e May provide a complementary effect with miotics by reducing secretion 
of aqueous humor 


e Quarter-scored tablets provide flexible dosage and easier titration 


DIAMOX sequeis 


ACELAZOIAMICS 3355355. cese 
the most convenient regimen 


In SEQUELS form, the effects of DIAMOX are prolonged up to 18-24 hours, thus al- 
lowing theconvenienceof b.i.d. dosage. In addition, theslow release of small amounts 
of acetazolamide helps even out peaks of pressure. 














V 


*Indicated in chronic simple (open-angle) glaucoma and secondary glaucoma 


Indications: Tablets and Parenteral only: For adjunctive treatment of: edema due to congestive heart failure; drug- 
induced edema: centrencephalic epilepsies (petit mal, unlocalized seizures). All forms: Chronic simple (open 
angle) glaucoma, secondary glaucoma, and preoperatively in acute angle closure glaucoma where delay of sur- 
gery is desired in order to lower intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are depressed, in marked kidney and liver 


disease or dysfunction, suprarenal gland failure and hyperchloremic acidosis. Long-term use in chronic non- 
congestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated in mice at more than ten times the equiv- 
alent therapeutic doses have not been evidenced in humans, do not use DIAMOX in pregnancy, especially during 
the first trimester, unless expected benefits outweigh these potential adverse effects. 


Precautions: Increasing the dose may increase drowsiness and paresthesia and decrease diuresis. Adverse re- 

actions common to all sulfonamide derivatives may occur: fever, rash, crystalluria, renal calculus, bone marrow 

LN depression, thrombocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Early 
detection is advised and if such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy; (minimal) paresthesias, particularly a “tingling” feeling in the extremi- 
ties; some loss of appetite, polyuria, drowsiness, confusion. Long-term therapy: An acidotic state may supervene 
usually corrected by bicarbonate. Transient myopia. Other: (occasional) urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 
. 863-4R 
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CANALICULUS INTUBATION 


INC UVUIDUKR 


EXPO BANDAGE 





OUR CONCEPT IS CLEAR 


INDICATIONS: Traumatic reconstruction of 
lacerated canaliculus and those cases involving 


INDICATIONS: exposure keratopathy, corne- 
al exposure, lid scarring with exposure 


keratopathy, ptosis surgery, dry eye (keratitis 
sicca). Useful in those conditions where 
corneal exposure occurs and a moist chamber 
is desirable. Vision is not hindered or 
occluded. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


dacrocystorhynostomy with obstruction of 
the common canaliculus and in children with 
lacrimal obstruction. 


CONSTRUCTION: Two specially arched 
Stainless steel probes bonded to an inter- 
mediary length of silicone tubing. 


AV AILABILITY: Each intubation set is indi- 
vidually packaged and sterile. Adult and 


AVAILABILITY: In boxes of 12 units each Pediatric sizes. U.S. Pat. pend. 


individually packaged & sterile. 


ORDER BLANK 





Expo Bandage @ $3.60/dozen 


Canaliculus Intubation Set (Adult or Pediatric) 9 $6.25 ea. 


TOTAL 
pos YGRCY ERREUR NEDUS ote BUT efr ON ORE NECEM ADDRESS 


make all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 


8 P. O. BOX 229 NEW YORK, N.Y. 10033 
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3 Now from Alcon: ” 
. aprẹ-mixed, sterile, ready-to-use 
-miotic for intraocular s 
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(intraocular carbachol 0.01%) 







facilitates postplacement of sutures. 
Miostat is stable in solution and 


Until now, most agents available for 
b postsurgical miosis have presented 


serious disadvantages—such as short duration requires no mixing or sterilizing prior to use. 
of action and instability in solution. In more ways than one, Miostat makes sense... 
Now you have Miostat. It produces intense e Long action 
miosis of long duration'?—with maximum pupillary ^ e Stable in solution 
constriction occurring within five minutes. In _ e No pre-mixing or sterilizing 
round-pupil cataract Surgery this helps protect the 1. Beasley, Harold, M.D. et al: Arch. Ophthal.: 80:39, 1968. 
vitreous face, prevents iris incarceration and 2. McDonald, Thomas O. et al: Ann: Ophthal.: 1:232, 1969. 


Description: A sterile solution containing: Active: Carbachol 0.0196 ; Inactive: Citric Acid Monohydrate 0.10%, Sodium Chloride 0.82%, 
Dried Sodium Phosphate (to adjust pH) ; Water for Injection USP. f 
Action: Carbachol is a potent parasympathomimetic agent with miotic activity. Indications: Intraocular use for pupillary miosis during 
surgery. Contraindications: Known hypersensitivity to the product or any of its components. Warnings: For single-dose intraocular use 
only. Discard unused portion. Precautions: Intraocular Carbachol 0.01% should be used with caution in patients with acute cardiac failure, 
bronchial asthma, peptic ulcer, hyperthyroidism, G.I. spasm, urinary tract obstruction and Parkinson’s disease. Adverse Reactions: Side 
effects such as difficulty in visual accommodation, flushing, sweating, epigastric distress, abdominal cramps, tightness in urinary bladder, 
and headache have been reported after systemic or topical use of carbachol. These symptoms were not reported following intraocular 
use of carbachol 0.01% in pre-marketing studies. Dosage and Administration: After opening and tilting the outer container, the inner 

k sterile vial is dropped onto a sterile tray and is ready for use. Withdraw the contents into a dry sterile syringe, and replace the needle with 
an atraumatic cannula prior to intraocular irrigation. One-half milliliter should be gently instilled into the anterior chamber for 





after application. How Supplied: In 1.5 ml sterile glass vials within an outer container. Packaged six vials to a box. Cautiog 
law prohibits dispensing without prescription. 


Surgical Products Division, Alcon Laboratories, Inc. ^ Dedicated to advances in ophthalmic surgery 








Biotronics new AUTO-FIELD I 
makes a formerly time-consuming 
procedure so easy it can become a 
routine part of your examination. 
Professional or paramedical involve- 
ment is minimal. 

And with our optional leasing 
plan, AUTO-FIELD I pays for itself 
as you use it. 

Simple operation. After a few 
simple instructions, patient can be 
left at instrument and record responses 
without assistance. 

Random display. Helps assure 
objective accuracy. Patient can't 
anticipate location of next stimulus. 

Accurate fixation. Special fixa- 
tion target senses patient cooperation; 
stimuli discontinued if patient looks 
away from target—resumed with 
proper fixation. 


We've made visual field screening - 
so simple, fast and accurate, 
the patient can actually test himself. 





Operational flexibility. Adjust- 
ments provided for stimulus intensity, 
interval and duration. 

Color filters. Red, green, blue 
and yellow filters provided for special- 
purpose testing. 

Innovative technology. Fiber 
Optics, integrated circuitry, and 
modular construction assure reliability. 

Lease or buy. Lease payments 
of $90 per month easily covered by 
testing fees; instrument pays for itself 
through usage. Or you can purchase 
outright. Price subject to change 
without notice. 


Biotronics, Inc. 


A Subsidiary of 
Gulton Industries, Inc. 
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Biotronics, Inc. 


Visual Field Screener. 


Tonometer. 
Name 

Street 
City/State/Zip 


P.O. Box 4727. Santa Barbara, California 93103 
C] Please send me more information on the AUTO-FIELD I 


[ Im also interested in the Biotronics Mackay-Marg® 
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1620 Oscillating Bone Saw 


“OUR 
DACRYO 
OPTION 


TREPHINES 





1108-8 8mm 1108-10 10mm 


1603 Roto™ Osteotome 


STRYKER OFFERS THE OPHTHALMOLOGIST THE 
EXCLUSIVE, “CHOICE OF APPROACH”, WITH 
SUPERIOR, HIGH PERFORMANCE INSTRUMENTATION 
FOR DACRYOCYSTORHINOSTOMY 


ASK FOR ... BROCHURE: 1600 MICRO-PNEUMATIC INSTRUMENTS 
ASK FOR... REPRINTS: “A SIMPLIFIED DACRYOCYSTORHINOSTOMY" 
Charles E. Iliff, M.D. 


“DACRYOCYSTORHINOSTOMY WITH POLYETHYLENE 
TUBING, A SIMPLIFIED TECHNIQUE” 


G. Bonaccolto. M.D. 


CALL COLLECT 616/381-3811, EXT. 272 
STRYKER CORPORATION / 420 Alcott Street / Kalamazoo, Michigan 49001 
See a demonstration at the Academy Meeting 
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Bleph-10 (Sodium Sulfacetamide) 10% 
hard on the bacteria and soft on your patients’ eyes. 





Ophthalmic sulfa solutions often sting. range of gram-positive and gram-negative 
Liquifilm? is the vehicle that helps soften organisms. In the treatment of conjunc- 
that sting. Bleph*10 is the only sulfa that tivitis, corneal ulcer and other superficial 
has Liquifilm. Bleph*10 (sodium sulfa- eye infections due to susceptible organisms, 
cetamide) 10% Liquifilm? is the soft sulfa. Bleph-10 is anything but soft in terms of 
But because it may be soft on sulfa sting, the relief it affords. 

doesn’t mean Bleph-10 is soft on infections. So be hard on the bacteria and soft on 
Bleph-10 is bacteriostatic against a wide your patients’ eyes. Prescribe Bleph-10. 


J (sodium sulfacetamide) ophthalmic solution. Sodium sulfacetamide . . . 10.0%. Liquifilm (polyvinyl 
|./^'5. Contraindications: Hypersensitivity to sulfonamide preparations. Precautions: The solutions 
atible with silver preparations. Nonsusceptible organisms, including fungi, may proliferate with the use 
ration. Sulfonamides are inactivated by the aminobenzoic 


t in purulent exudates. A ERCAN Irvine, California/Montreal, Canada 


Son: They’re 
more comfortable.” 


Mother:" They 


look better, too.” 





You:" They give me 
closer management 
of motility problems." 





Press-On Prisms 


Not only are Press-On Prisms light, inex- 
pensive, and cosmetically superior, they let 
you determine the acceptance of a pris- 
matic correction on the spot and make 
periodic changes without delay. They can 
be easily applied to any spectacle lens with 
any base orientation. 

You have better control from diagno- 
sis to final correction. 

Press-On Prisms are ultra-thin 
Fresnel prisms made with a precision 
and sophistication heretofore unattainable. 


There are seventeen powers, from 0.5 to 
30A. 

Send for our Press-On Prism Starter 
Kit; ten prisms in powers from 2 to 20A at 
a special price of only $51.80, only from 
Mentor Division, Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 617-961-2300. 


Press-On Prisms developed and manufactured by 
Optical Sciences Group, Inc. U.S. Patent No. 3,628,854 


©) 1974 Codman & Shurtleff, Inc. 
( 9 DIVISION 





Accuracy is critical for an automatic refractor. That's 
why the Dioptron™ auto-refractor is a binocular 
instrument. 

Patients see the world with two eyes so a true 
objective refraction is made with two eyes. Providing 
a simultaneous stimulus for both eyes helps to control 
accommodation. Each eye sees a target at optical 
infinity. The eyes are parallel to obtain fusion and 
accommodation is thereby relaxed. 

The round eye piece is for measuring and the two 
rectangular windows provide targets for the un- 
measured eye. Using a rectangular window takes care 
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of any interpupillary distance — from young child to 
adult! 

Together with Dioptron's automatic fogging and 
computer controlled measurement, binocular viewing 
provides the accepted technique for maximum ac- 
curacy even on young hyperopes. 

Why Dioptron? Because Dioptron is the world's 
only binocular auto-refractor. If accuracy is important 


to you, call us! 
Write or call. 3210 Porter Drive, Palo Alto, Ca. 


94304 (415) 493-2111, Dept. A. 
o TM 





Dioptron . . . Look into it. 
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made with precision grasping : surfaces. They a are known 
to be dependable. 


Both are further improved hy increasing the strength 
=~ of the shafts anterior to the delicate jaws. This added 
Loon sirongth eliminates the spring ae P © so the finely 


c | gardless of force applied to the handles. 


E2166 DREWS Cilia...$27.00 ^  E-1887 STORZ Tying. . . $28.50 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
New York Showroom: 629 Park Avenue 





All right doctor, fell us. 
What epinephrine 
can deliver stability; 





low cost, 
convenience, 





EPIFRIN® 
(l-epinephrine) ophthalmic solution 


Contains: 
levo-epinephrine (as the HCl) 
0.25% *, 0.5%, 1%, 2% 


with: benzalkonium chloride, sodium metabisulfite, 

disodium edetate, and purified water. *The 0.25% 

formulation also contains sodium chloride. 

Actions: The capacity of Epifrin® (l-epinephrine) 

to decrease the aqueous inflow in open-angle 
glaucoma has been well documented. Studies have 
also shown that prolonged topical epinephrine 
therapy offers significant improvement in the 
coefficient of aqueous outflow. 
EPIFRIN is effective alone in reducing intraocular 
pressure, and is particularly useful in combination 
with miotics for the difficult-to-control patients. 
The addition of EPIFRIN to the patient's regimen 
often provides better control of intraocular pressure 


than miotics alone. 


four strengths, 
and two sizes? _ 
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Indications: Chronic simple glaucoma. 
Contraindications: Should not be used in patients 
who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute 
attack. 
Warnings: Undesirable side reactions may include: 
eye pain or ache, browache, headache, conjunctival 
hyperemia and allergic lid reactions. Adrenachrome 
deposits in the conjunctiva and cornea after 
prolonged epinephrine therapy have been reported. 
Epinephrine has been reported to produce macular 
edema in some aphakic patients and should be used 


with caution in these patients. 
Precautions: Epinephrine in any form is relatively 
uncomfortable upon instillation. However, discom- 
fort lessens as the concentration of epinephrine 


decreases. 
Should be used with caution in patients with a 
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Epifrin. 


(l-epinephrine) 


bana iis "Pet 


Only Epifrin® has it all! 

The five leading epinephrines account for 
better than 9896 of the total epinephrine 
used in the U.S.A. Of these five, only 
Epifrin? delivers all of these advantages to 
you and your patient. 


Cost: Epifrin is the least expensive by far .. . 
as much as 43% less... 15¢ less per cc.(1) 
That adds up to a lot of money if you're an 
elderly patient on a fixed income using it 
every day for the rest of your life. 


Convenience: Of these five epinephrine 
preparations, only Epifrin comes in the 
convenient, unbreakable plastic dropper 
bottle. Your older glaucoma patients, who 
may have a vision problem to begin with, 
don't have to worry about spilling or break- 
age...and, it's easier to instill the drops 
with the Epifrin bottle. 


Strength: Only Epifrin provides four effica- 
cious concentrations . . . V4 96, V2 06, 196, 
296 ...to meet the various and changing 
patient requirements. Higher strengths for 
maximum IOP effect or lower strengths for 
minimum side effects . . . Epifrin offers the 
most complete range. 


Size: Epifrin alone comes in two sizes: a 5 cc 
starter size to titrate the patient; a 15 cc 
for economical, long-term therapy. 1⁄4 26 
concentration is packaged in 15 cc size only. 


Stability: Epifrin can be supplied in a 15 cc 
plastic bottle because it's so stable. We know 
it’s significantly more stable than epinephrine 
borates (2) ... and you know how impor- 
tant stability is in avoiding unnecessary 
complications. 





narrow angle since dilation of the pupil may trigger 
an acute attack of glaucoma. 


Dosage and Administration: The usual dosage is 1 
drop in the affected eye(s) once or twice daily. 
However, the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier 
with Epifrin available in four strengths. 

Note: Protect from excessive light and heat. If the 
solution discolors or a precipitate forms it should 
be discarded. Not for injection. 


How Supplied: 0.25% strength available in 15 cc. 
plastic dropper bottles. 

9. 0.596, 1.096 and 2.0% in 5 cc. and 15 cc. plastic 
dropper bottles. On prescription only. 


References: (1) 1972 Drug Topics Red Book — 
prices established by manufacturers . . . does not 
include professional dispensing fees. (2) Allergan 
Report Series No. 50. 
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. Comfort In Focus 





... In sharp, focus with DURA-T. We've taken the “feeling” out of regular contact 
lenses. What? Yes, that's right. DURA-7 Lenses are specially processed to be up to 
30% thinner and lighter than the same lens made the usual way. And that means 
less edge, more comfort and quick focus on the final lens first. For free DURA-T 
Fitting Technique Brochure write: 


MILTON ROY COMPANY 
mr OPHTHALMIC GROUP 


P.O. Box 1899 / Sarasota, Florida 33578 / (813) 755-1526 





Put quality to work for 


For years we've been studying your needs 
and wants. We're proud to offer you the re- 
sults...at a price that will please you. 

For instance — the handsome Model 880 
Full-Power Chair/Table features easy patient 
positioning by means of a motor hydraulic 
base and electrically operated top. The Model 
7700 Instrument Stand’s many features take 
the work out of refracting and examination. 
Also, the unique and comfortable Model 348 


r 


YOU... 
at a friendly “Reliance cost 


Pneumatic Stool helps make your day less 
tiring. Why not let these three items (backed 
by our 75 years experience) work for you? 

Consult your dealer or write for illustrated 
catalog. F. & F. Koenigkramer, 96 Caldwell 
Drive, Cincinnati, Ohio 45216 Dept. AO-10. 

In times of shortage such as these, prudent 
buyers anticipate their needs as far in ad- 
vance as possible. 


©1974 Dentsply International Inc. 


All Rights Reserved 





NEW ORLEANS ACADEMY 
OF OPHTHALMOLOGY 


Announces its Twenty-Fourth 
Annual Symposium Course on 


“NEURO-OPHTHALMOLOGY” 


An A.M.A. Approved Course for Continuing Medical Education 


February 22-26, 1975 The Fairmont-Roosevelt Hotel 
New Orleans, Louisiana 


GUEST SPEAKERS 


Neuro-Ophthalmologists 


Ronald M. Burde, M.D. 

Assoc. Prof. of Ophthalmology 

Washington University 
School of Medicine 

St. Louis, Missouri Arthur Jampolsky, M.D. : 

Director of Smith-Kettlewell 

Fato opus c Institute of Visual Sciences & 
Department of Visual Sciences 

University of the Pacific 

San Francisco, California 
Diplopia from a neurological 
point of view - acquired 
muscle palsies. 


Asst. Prof. of Ophthalmology 
and Neurosurgery 

Bascom Palmer Eye Institute 

University of Miami School 
of Medicine 

Miami, Florida 


Robert W. Hollenhorst, M.D, 
Department of Ophthalmology 
Mayo Clinic Collin S. MacCarty, M.D. 
Rochester, Minnesota Chairman 

Dept. of Neurological Surger 
Norman J. Schatz, M.D. p E uu 


rman Mayo Clinic 
Asst. Dir. of Neurology Rochester, Minnesota 

at Wills Eye Hospital Visual loss without ocular 
Asst. Prof. of Neurosurgery cause— neurosurgical 

at Thomas Jefferson University diagnosis and treatment 
Philadelphia, Pennsylvania 


Henry J. L. Van Dyk, M.D. 

Chairman, Division of Ophthalmology 
University of Utah 

Salt Lake City, Utah 


Registration Fee 


$175.00 For Practicing Ophthalmologists 
75.00 For Residents Outside Louisiana 
Accompanied by a letter of identification 
from Chief of Service 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
515 Audubon Building, 931 Canal St. 
New Orleans, Louisiana 701 12 
(504) 524-0085 
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After 30 years, Barnes- 

Hind® Wetting Solution 

still marksthestandard 
of quality by which others are judged. Barnes-Hind Wetting Solution is 
the original wetting agent to contain PVA for greater patient comfort and 
was developed to provide that something extra for the hygienic care of 
hard contact lenses. It’s the patented one in the pink bottle that out-sells 
all other wetting agents combined. So, when it's time to recommend a 
wetting solution to your patients, you have 7 Barnes-Hind Pharmaceuticals Inc. 


i i i 895 Kifer Road 
many reasons to think of the pink bottle first. Sunnyvale, Calffordia Sia 
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Barnes: Hind: 
the best line in sight 


Years ago, we pioneered the contact lens care industry. Ever since, 

Barnes-Hind has accumulated more hard contact lens care data than any 

other company. And as a result, we offer more products than anyone in 

the industry. Every item in the Barnes-Hind line shares the same 

distinguished heritage of thoughtful product research and development 

... research that continues to improve existing products and to innovate 

new ones that meet professional needs. Barnes-Hind offers the most 

elegantly formulated contact lens care products you can recommend, 

designed to be used effortlessly by your patients. Today, Barnes-Hind still 

has a commitment to formulation excellence...the x Barnes-Hind Pharmaceuticals Inc. 


best thing to keep in mind about the best line in sight. Sunnyvale. Caiana BAe 4 
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HERPES SIMPLEX KERATITIS 


brand of 


STOXIL IDOXURIDINE 


, Offers two convenient 
dosage forms 


Day — 'Stoxil' Solution (0.1%) is more 
convenient for daytime use. Recommended 
dosage is one drop in each infected eye 
every hour (and every 2 hours at night). 


Before prescribing, see complete prescribing informa 
tion in SK&F literature or PDR. The following is a brief 
summary. 


Indications: Only in the treatment of herpes simplex 
keratitis. 

Description: ‘Stoxil’ Ophthalmic Solution contains 
idoxuridine (5-iodo-2 -deoxyuridine) 0.1% (1 mqg./ ml.) 
in distilled water: sterile when packaged. Preserved 
with thimerosal, 1:50.000. ‘Stoxil’ Ophthalmic Oint 
ment contains idoxuridine 0.5% (5 mg./gram) in a 
petrolatum base. (White petrolatum and liquid petro- 
latum are inactive ingredients.) 

Contraindications: Contraindicated in patients with 
known or suspected hypersensitivity to any of its 
components. 

Warning: Usage in Pregnancy — ldoxuridine should 
beadministerec with caution in pregnancy or in women 








Night — 'Stoxil' Ointment (0.596) is convenient 


for h.s. application, since one dose is sufficient 


for the entire night. (If desired for daytime use, 
the remaining 4 applications should be made q4h.) 


were reported in one study with rabbits when idoxuri 
dine was instilled into the eve, these effects were not 
observed in a subsequent, more detailed study, even 
at doses substantially higher than those in the preced 
ing study. 


Precautions: Some strains of herpes simplex appear 
to be resistant. If there is no response in epithelial 
infections after 7 or 8 days of treatment, other forms of 
therapy should be considered. 

The recommended frequency and duration of ad 

ministration should not be exceeded. 


‘Stoxil’ is not effective in corneal inflammations in 
which the virus is not present. 

Corticosteroids are usually contraindicated in herpes 
simplex keratitis. 

Boric acid should not be used during the course of 


'Stoxi Ophthalmic Solution should not be mixed 
with other medications. 


Adverse Reactions: Occasionally, irritation, pain, 
pruritus, inflammation, edema of the eve or lids and, 
rarely, allergic reactions have been reported. Photo- 
phobia has occurred. Occasionally, corneal clouding, 
stippling and small punctate defects in the corneal 
epithelium have been observed. The punctate lesions 
may be a manifestation of the infection. 

How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), 
in 15 ml. bottles with dropper: 0.5% Ophthalmic Oint- 
ment (5 mg./gram) in 4 gram tubes. 

Stability: The Solution should be stored in refrigerator 
until dispensed. 'Stoxil' Ophthalmic Ointment does 
not require refrigeration. 


Smith Kline & French Laboratories SISSF 


7 £831 /31 
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THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
presents the 
FOURTH ANNUAL BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
JANUARY 6 THROUGH MARCH 1, 1975 


The course consists of lectures and demonstrations by an experienced proven faculty of ophthalmologists and 
basic scientists from many institutions. It is directed toward the requirements of residents and prospective 
residents in ophthalmology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 
Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: Richard S. Ruiz, M.D., Director of 
the Program in Ophthalmology, 1121 Hermann Professional Building, Houston, Texas 77025. 





PEDIATRIC OPHTHALMOLOGY 


THE WILMER INSTITUTE DECEMBER 12-13, 1974 


(series of postgraduate courses) 












TOPICS 
Strabismus Retinal diseases 
Tumors Genetics 
and others 
SPEAKERS 
Dr. Robert M. Ellsworth Conn NE REA 
Dr. Victor A. McKusick Tye dohos hen MERE 
| . . 
Dr. Gunter von Noorden peior College of Medicine, 
: Armed Forces Institute of 
Dr. Lorenz E. Zimmerman Pathology, Washington, D.C. 






and the Wilmer Staff 
For information and applications: 


PEDIATRIC OPHTHALMOLOGY COURSE 

The Wilmer Institute, Room 111 REGISTRATION FEE: $130. 
The Johns Hopkins Hospital 

601 North Broadway 
Baltimore, Maryland 21205 












SKLAR 
UV Tonometer Sterilizer 


Laboratory reports show that bacteria- 
cidal and fungicidal action is complete 
within 20 minutes. Uses ultraviolet radi- 
ation to effectively and safely sterilize 
tonometers. Avoids hazards to patient 


OMETER STERILIZER g and tonometer associated with heat 
ira knob ciochwse tO Pim sterilization. No solutions to irritate 
om NO. ME eyes or impair accuracy of the instru- 

ment. 


Sterilizer also serves as a tonometer 
stand when not in use. 


FEATURES 

e Variable timer 5-20 minutes 

e Accommodates all mechanical 
tonometers 

e Automatic shut-off when metal cover 
is lifted 

e Hinged base facilitates bulb 
replacement 

e UV bulb is recessed for maximum 
protection and safety 


CAUTIONDO NOT LOOK DIRECTLY AT LIGHTED BULE 


ie 
> 


Available from authorized surgical distributors. 
Literature and laboratory report sent on request. 


1TcoKI AR Mfa On Inn... 0. 





: Cat. No. 65-7527 Sklar UV Tonometer Sterilizer 
UL listed. 





SELF ADHESIVE, DISPOSABLE LID HOLDER 


The Medical Workshop lid holder means an end to cumber- 
some lid holding procedures during ophthalmic surgery. And 
it means no more axial pressure from full spreading of both 
eyelids. No more need for spreading both lids when it is 
more logical to spread only the upper (using superior rectus 
muscle suture traction as usual). And no more suture snaring. 


Made of pliable aluminum, this unique lid holder can be 
quickly bent to conform closely to the patient's orbital rim. 
And it is a disposable, gamma-sterilized, individually pack- 
aged instrument with an adhesive back that permits appli- 
cation with finger pressure. 

e Maximum field exposure e Pressure-free lid re- 
traction e Obstacle-free operating area e Preven- 
tion of suture snaring e Superior adhesive power 
e Gamma sterilization and disposability. 


Sold in Boxes oj 25 units 
at $15.95 Per Box 


plus sales tax where applicable 


gese————— — — — —V ey — —À — ee ee aM Ge AX Am ey 


| TO: Keeler Optical Products, Inc. 
| 456 Parkway, Lawrence Park Industrial Park 
Broomall, Pa. 19008 


boxes of the Medical Workshop 
lid holder. Enclosed is my check for $ 


Please send me 








Address 
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VASOCIDIN 


Prednisolone Sodium Phosphate 0 2 
Phenylephrine HC! 0. 125%/Sulfacetamide ste 10 0% 


Ophthalmic Solution 


for treatment of nonpurulent blepharitis and conjunctivitis* 


Description: A sterile ophthalmic solution having the 
following composition: 


fPrednisolone Sodium Phosphate 0.25% 
(equivalent to Prednisolone 0.2%) 

Phenylephrine HCI 0.125% 

Sulfacetamide Sodium 10.0% 

Methylparaben 0.02% 

Propylparaben 0.005% 


in a stabilized aqueous solution containing sodium 
thiosulfate, polysorbate 80 and polyoxyethylene poly- 
oxypropylene compound. 


tLicensed under patent #3,134,718 


Action: Combines the anti-inflammatory effect of a 
steroid, the decongestant effect of phenylephrine hy- 
drochloride and the antibacterial effect of sulfacetamide 
sodium. The latter is a particularly effective bacterio- 
static agent against the gram-positive pyogenic cocci, 
E. coli, N. gonorrhoeae, Koch-Weeks bacillus and other 
bacteria susceptible to sulfacetamide. 





* [ndications: Ophthalmic 

Based on a review of a related combination of 
drugs by the NOUS! Academy of Sciences— 
National Research Council and/or other informa- 
tion, FDA has classified the indication as follows: 

"Possibly'' effective | 

For the treatment of nonpurulent blepharitis and 
blepharoconjunctivitis (seborrheal, staphylococcal, 
allergic) and nonpurulent conjunctivitis (allergic 
and bacterial) 
| Final classification of the less-than-effective in- 
dication requires further investigation 











Contraindications: Contraindicated in herpes simplex, 
ocular tuberculosis, vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva; fungal 
diseases of the eye and most dendritic ulcers. Purulent 
conjunctivitis and purulent blepharitis are contraindi- 
cations for topical steroids. Should not be used by 
patients with narrow angle glaucoma, or those sensi- 
tive to sulfonamides. Discontinue use in otherwise 
sensitive patients. Warnings: Employment of steroid 
medication in the treatment of stromal herpes simplex 
keratitis requires great caution; frequent slit-lamp 
microscopy is mandatory. Prolonged use may result in 
glaucoma, damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcapsular cat- 
aract formation, or may aid in the establishment of 
secondary ocular infections from pathogens liberated 
from ocular tissues. In those diseases Causing thinning 
of the cornea or sclera, perforation has been known to 
occur with the use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity 
enhanced by presence of steroid medication. Topical 
steroids are not effective in mustard gas keratitis and 
Sjogren's keratoconjunctivitis. Safety of intensive or 
protracted use of topical steroids during pregnancy 
has not been substantiated. If irritation persists or de- 
velops, patient should be advised to discontinue use 
and consult prescribing physician. Precautions: As 
fungal infections of the cornea are particularly prone 
to develop coincidentally with long-term local steroid 
applications, fungus invasion must be suspected in any 
persistent corneal ulceration where a steroid has been 
used or is in use. Intraocular pressure should be 
checked frequently. This product is sterile when pack- 
aged. To prevent contaminating the dropper tip and 
solution, care should be taken not to touch the eyelids 
or surrounding area with the dropper tip of the bottle 
Keep bottle tightly closed when not in use. Store in 
cool place. Protect from light. Solutions containing 
phenylephrine hydrochloride may darken on prolonged 
standing and exposure to heat and/or light. The dark- 
ened solution should not be used. Adverse Reactions: 
Glaucoma with optic nerve damage, visual acuity and 
field defects, posterior subcapsular cataract formation, 
secondary ocular infections from pathogens liberated 
from ocular tissues, perforation of the globe. Dosage: 
Initially, 1 or 2 drops placed in conjunctival sac every 
hour during day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 drops, 2 to 4 
times daily 

How Supplied: 5 and 15 ml. dropper tip plastic squeeze 
bottles. 





Together 
in one product: — 


1. Prednisolone . 
dependable steroid reduction of the 


"Together | 
in one patient: 


1. Inflammation 


2. Infection inflammatory reaction, particularly $ 
. in cases complicated by allergy... 
3. Hyperem ld prednisolone sodium phosphate 


0.2596 in a true solution for uniform 
dosage with every application 


2. Sulfacetamide 

antibacterial effectiveness against a 
wide range of susceptible gram- 
positive and gram-negative 
microorganisms. ..sulfacetamide 
sodium 10% in a true solution, 
without crusty or sticky residue 


3. Phenylephrine 
rapid yet gentle vasoconstriction 

and decongestant action to help 

clear the red and restore comfort... 
phenylephrine hydrochloride 0.125% . 
in a true solution for immediate 
penetration pe 77 














VASOCIDIN 


Prednisolone Sodium Phosphate 0.25%/Phenylephrine HCI 0.125%/Sulfacetamide Solution 10.0% 


Ophthalmic Solution 


SMP Division 


Cooper Laboratories (P.R.), Inc. Z San German. Puerto Rico 00753 
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ELECTRORETINOGRAPHY and ELECTRO-OCULOGRAPHY 
with a single, compact instrument 


One switch converts the LT 7101 ERG/EOG from an electro- The 7101's design emphasizes clinical practicality. Its 
oculograph (EOG) to an electroretinograph (ERG). With an simplified front-panel controls allow non-technical personnel to 
optional averager module, the instrument can also record the operate the instrument with minimal instructions. Also, the 7101 
visual evoked response (VER). is reasonably priced, and exceptionally easy to maintain 

To achieve the high frequency response necessary to and repair. 
record the ERG with fidelity the 7101 stores the signal in a digital As with all LTI’s electrophysiological instruments, the 
memory, then charts it. Thus, with the 7101 permanent ERG 7101 is backed by a nationwide service center network and 
records may be obtained more conveniently and at less expense carries a one year warranty. 
than with photographic systems. For additional technical information, write or phone. 


LT Instruments, Inc. 


PO. Box 36221 * Houston, Texas 77036 
Phone (713) 783-6490 
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MCGILL UNIVERSITY 
in cooperation with the 
UNIVERSITY OF MONTREAL 
announces the: 
“MONTREAL NEURO-OPHTHALMOLOGY 
CONFERENCE” 
to be held at the 
QUEEN ELIZABETH HOTEL — 
MARCH 17th & 18th, 1975 
Topics will include some fairly common problems of current 
interest to both Neurologists and Ophthalmologists, and 


some recent advances in clinical and neuro-ophthalmic 
laboratory examining methods. 


GUEST SPEAKERS: David G. Cogan, M.D., Boston, Mass. 
ROBERT DAROFF, M.D., Miami, Florida JOEL GLASER, 
M.D., Miami, Florida ROBERT W. HOLLENHORST, M.D., 
Rochester, Minn. 


Local faculty will include members 
of McGill university and the 
University Of Montreal faculties of medicine 


PROGRAM CHAIRMAN: BRIAN R. YOUNGE, M.D, 
Montreal Neurological Institute 


FEE: $100.00 Physicians $40.00 Residents 


FOR FURTHER INFORMATION WRITE TO: 
The Secretary, Post-Graduate Board, Royal Victoria Hos- 
pital, 687 Pine Avenue, West Montreal H3A 1A1, Quebec 
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NATIONAL SPRING MEETING 


AT 
THE 


April 27-30, 1975 


Ophthalmology Speakers: 


Jorge N. Buxton, New York, N.Y. 

Eugene M. Helveston, M.D., Indianapolis, Ind. 
Norman Sanders, M.D., Miami Beach, Fla. 
Dave Shoch, M.D., Chicago, Ill. 

Richard C. Troutman, M.D., New York, N.Y. 


Otolaryngology Speakers: 


Robert W. Cantrell, M.D., San Diego, Cal. 
Walter E. Berman, M.D., Beverly Hills, Cal. 
Vincent Hyams, M.D., Washington, D.C. 
John J. Shea, Jr., M.D., Memphis, Tenn. 


RESERVATIONS -— Write directly to the Green- 
brier, White Sulphur Spring, West Virginia for hotel 
accommodations. 


ADVANCE REGISTRATION —Fee of $125 re- 
quired: checks payable to West Virginia Academy 
of O & O. Send to J. Elliott Blaydes, Jr., M.D., The 
Blaydes Clinic, Bluefield, W.VA. 24701. 

AMA Credit Category I 





We've Got The Angle For Your Contact Lens Patient 


THE NEW REVOLVING GYRO MIRROR 


Positions to any angle, including horizontal, for 
( Maximum convenience. 

A 5" superior quality mirror 

encased in an attractively 
styled, colorful sphere 

with matching base. Can be 
prominently displayed 

in office or home vanity. 












— PRICED SO oM 
" Y YOU CAN GIVE THEM AWAY 
= Ideal for: * Dispensing area 

* A free gift to new contact 


lens patient 
* Resale to patients, old & new: 



















LINT-FREE CONTACT LENS TOWELS 


Perfect for handling soft 
contact lenses. Not paper, 
but velvety, lint-free 
unwoven cotton-rayon 
fabric. These disposable 
towels are less expensive 
than laundering. Rinse 
clean and use over and 
over again. Dozens of other uses too. 


GET A FREE SUPPLY OF ORDER FORMS FOR 
DISTRIBUTION TO YOUR PATIENTS 


9"x12" towels 18"x12" towels 18"x24" towels 
200 .... $10.00 200 .... $15.00 100 .... $15.00 
500 .... $20.00 500 .... $30.00 500 .... $60.00 
1000 .... $30.00 1000 .... $45.00 41000... $90.00 


Check must accompany order. We pay postage. 
10 day money back guarantee. 





Boxed individually, i PUGS $9000 7 0E eee eee ee ae eee MSS 
b Ae An adici vea D970 Please M & M Distributors, P.O. Box 304, — 
1 ozen liess Ur deae Sylskeasthnloel vaeds eh SudV $21. 60 Doz. ] Send Me Dept. AR1 0, East Northport, N.Y. 11731 | 
ALSO AVAILABLE — NEW REVOLVING l Quantity Item Cost | 
GYRO DOUBLE MIRROR ———————— Regular gyro mirrors at $ | 

One side magnifies — similar in appearance to above. | Gyro double mirrors ndo Ae? 
i Lint-free — — —— towels A — | 
IDEAL FOR HYPEROPES AND PRESBYOPES (size) | 
Unit price oon sin suse cre rere vr awe $6.00 ! © A free supply of lint-free towel order forms for my patients. | 
T. DOZEN 1688 4U9E au aser ite an $43.20 Doz. | Enclosed is my check for $——— — —— ——— as payment in 


Greater discounts with larger quantity orders. 


\f reni E — you pay postage. 


M & M DISTRIBUTORS, DIVISION OF SPECIALTY MAIL ORDER COMPANY, INCORPORATED 
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= . 
.. Each cc contains: Aerosporin® brand Polymyxin B Sulfate 5000 units; neomycin 


— sulfate 2.5 mg (equivalent to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 
a solution containing the inactive ingredients alcohol (0.5%), propylene glycol, 
polyoxyethylene polyoxypropylene compound, sodium chloride, and purified water 
(preservative: thimerosal 0.001%). Available in the new 10 cc Drop Dose™ Plastic Ae eS 
penser Bottle. Also available in a 10 cc glass bottle with sterile dropper. a AL ak el 
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Neosporin 
Ophthalmic 
Solution, Sterile 
Polymyxin B- 
Neomycin- 
Gramicidin 
CONTRAINDICATIONS: 

This productis contraindicated 
in those persons who have 


shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may resultin 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


x Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 


THE POST GRADUATE INSTITUTE 
OF THE 


NEW YORK EYE AND EAR 
INFIRMARY 
ANNOUNCES THE 


SEVENTEENTH SERIES OF 
POST GRADUATE COURSES 


FOR SPECIALISTS IN 
OPHTHALMOLOGY 


OCTOBER 14 THROUGH 
NOVEMBER 23, 1974 


* * * 


REFRACTION 
MOTOR ANOMALIES 
CLINICAL PERIMETRY 
OCULAR AND ADNEXAL PATHOLOGY 
OCULAR GENETICS 
NEURO OPHTHALMOLOGY 
THE ORBIT AND OCULAR ADNEXA 
DIAGNOSTIC ULTRASONOGRAPHY 
FLUORESCEIN ANGIOGRAPHY 
INDIRECT OPHTHALMOSCOPY 
CORNEAL CONTACT LENSES 
PLASTIC EYE SURGERY 
PEDIATRIC OPHTHALMOLOGY 
PHARMACOLOGY 


MICROSURGERY IN CATARACT, 
CORNEA AND GLAUCOMA 


GLAUCOMA 
THE PLASTIC CORNEA 
SURGERY OF THE ORBIT 
LACRIMAL SAC SURGERY 
ENUCLEATION AND EVISCERATION 
DIAGNOSIS AND MANAGEMENT 
OF OCULAR TUMORS 
MEDICAL LEGAL PROBLEMS IN 
OPHTHALMOLOGY 


* * * 


DECEMBER 2 THROUGH 7, 1974 


REVIEW IN BASIC SUBJECTS IN 
OPHTHALMOLOGY 


* * * * * * * * 


For Catalogue and further information 
please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


J 
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= LACRIMAL DRAIN EXPO BUBBLE 





*Star-Glo Industries Patent No. 3484337 


OUR CONCEPT 


INDICATIONS: Primary canaliculi occlusion, INDICATIONS: immediate 
obstruction following previous radiation ther- plication following 1) cataract: 
apy, following removal of the lacrimal sac, ing 3) oculoplastic surgery 4) e 
and congenital absence or obstruction of the surgery 5) cosmetic blepherop 
| canaliculi. provides protection, immedi 
E chamber, sterility, and disposi 


CONSTRUCTION: A semi-rigid tube com- 
posed of a silicone rubber with a specially 
bonded teflon lining* for the absolute maxi- 
mum in drainage or fluid transport. Problems 


such as obstruction, incrustation and the like PLIABLE 
are practically eliminated. CONTOUR FIT! 
HYPOALLERGE 


AVAILABILITY: Each tube is individually 
packaged and sterile. Adult & Pediatric sizes AVAILABILITY: In boxes : 
individually packaged & steril 


A x Ici 


ORDER BLANK 


Lacrimal Drain @ $16.00 ea. 








Expo Bubble bandage @ $5.40/doz. TOTAL 


ADDRESS 








TO 


quake all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 7 
Bini. -» —  . P.O.BOX 229 NEW YORK.N.Y.10033 | | | 


HESE are the blades designed 

pecifically for fine surgical 

rocedures. We show just four shapes 

ut we have many more. In fact, we NOT THIS TE 
ave some very special designs for the Low-temper razor blades 


ssiest procedures. Try them — you'll break with an undesirable 
i ay y curl. A broken razor blade 


ke them! is sharp but its shape 
is unpredictable, , 
uncontrollable and 


unusable. 


RUDOLPH leai INC. SURGICAL BLADES / HANDLES 





pillow talk 
from Keeler 


Innovation from Keeler—the new 
headrest pillow. This polyether 
pillow is the answer to secure and 
comfortable support of the head in 





2. Adult Fixation 
(insert 1 removed) 


* 


barrel-chested patient can be 

put in the proper position by 

the addition of an extra S. 

support cushion provided. NN 
The firmest control can 

be provided by the $ 


removal of the insert forms 

within the pillow. » p 
Inexpensive and m sos 

autoclavable, the | 

Keeler Headrest pillow 3. Additional 

by Diversatronics, Inc. support cushion 

is fast becoming standard for barrel-chested patient. 


equipment. $ 6 00 (For extra firm control, 
a 


remove all inserts.) 
This pillow is standard equipment with the new Chan Wristrest. 


mam (KEELER 
456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 


31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 HR 








all ophthalmic procedures. 1. Children’s - 

The head control pillow is support & 
designed to accommodate both kN È 
adults and children. Even the + üz 









Please send me 

KOP85 Headrests at $6. Total. — ry 
Add $1.50 for postage and handling. 
Calif. orders include 696 sales tax, Pa. orders 696. 


Enclosed is my check for______ Bill me 


Name H 
Address 





City State 


Zip 








VASOSULF 


ophthalmic solution 


DESCRIPTION: A sterile ophthalmic solution hav- 
ing the following composition: 


Sodium Sulfacetamide ............. 15% 
Phenylephrine Hydrochloride ........ 0.125% 
Methylparaben ................... 0.02% 
POPRAD: 21: Jc ae cane 0.005% 


in a stabilized aqueous solution containing sodium 
thiosulfate, mono- and dibasic sodium phosphate, 
SMP-68 (polyoxyethylene polyoxypropylene com- 
pound) and hydrochloric acid to adjust pH. 


ACTIONS: Sulfonamides exert a bacteriostatic 
effect against a wide range of gram-positive and 
gram-negative microorganisms, by restricting 
through competition with p-aminobenzoic acid, 
the synthesis of folic acid which bacteria require 
for growth. Combines the antibacterial effect of 
sodium sulfacetamide and the decongestant effect 
of phenylephrine hydrochloride. 


INDICATIONS: For the treatment of conjunctivitis, 
corneal ulcer, and other superficial ocular infec- 
tions due to susceptible microorganisms, and as 
adjunctive in systemic sulfonamide therapy of 
trachoma. 


CONTRAINDICATIONS: Contraindicated in patients 
hypersensitive to sulfonamide preparations. 


WARNING: If signs of sensitivity develop during 
treatment or irritation persists or increases, pa- 
tient should be advised to discontinue use and 
consult prescribing physician. 


PRECAUTIONS: The solution is incompatible with 
silver preparations. Non-susceptible organisms, in- 
cluding fungi, may proliferate with the use of this 
preparation. Sulfonamides are inactivated by the 
p-aminobenzoic acid present in purulent exudates. 
This product is sterile when packaged. To avoid 
contamination, keep tightly closed when not in use. 
Store in cool place. Protect from light. 
Sulfonamide solutions darken on prolonged stand- 
ing and exposure to heat and light. The dark solu- 
tion should not be used. 


DOSAGE AND ADMINISTRATION: 1 to 2 drops into 
lower conjunctival sac every 2 to 3 hours during 
the day, less often at night. 


CAUTION: Federal law prohibits dispensing with- 
out prescription. 


HOW SUPPLIED: 5 ml. and 15 ml. plastic squeeze 
dropper tip bottles. 


SMP Division 


Cx Oper Laboratc ries (P R.). Ir Ic 


San German. Puerto Rico 00753 883-2/COR-594 





The ophthalmic sulfa solution 
with a built-in plus 


sodium sulfacetamide 


for antibacterial effectiveness against a wide 
range of susceptible gram-positive and 
gram-negative microorganisms frequently 
implicated in conjunctivitis, corneal ulcer, and 
other superficial ocular infections. 





SULF 





VASO 


(sodium sulfacetamide 15%, phenylephrine HCI 0.125%) 


ophthalmic solution 


Plus rapid vasoconstriction 


with phenylephrine hydrochloride to help your patient’s 
eyes look—and feel—better while the bacteriostatic 
action of the sulfa helps them get better. 


for superficial eye 
infections due to 
susceptible microorganisms 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German. Puerto Rico 00753 Prescribing information on facing page 
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The Foundation For Ophthalmic Education 


Under the Auspices of the 


Southern California Lions Eye Institute 


Presents 


THE FIRST INTERNATIONAL CONGRESS ON 
PHACO EMULSIFICATION AND CATARACT 


METHODOLOGY 
January 31, February 1, 1975 


Beverly Hilton Hotel Beverly Hills, California 


Faculty For The Congress 
Charles D. Kelman, M.D. 


Mr. Eric Arnott, M.D. Richard P. Kratz, M.D. 
Ronald W. Barnet, M.D. James H. Little, M.D. 
Miles A. Galin, M.D. Donald L. Praeger, M.D. 
Harvey L. Gutman, M.D. Koichi Shimizu, M.D. 
Francis G. Hurite, M.D. Robert M. Sinskey, M.D. 
Irvin M. Kalb, M.D. Richard C. Troutman, M.D. 


Other Internationally Renowned Ophthalmic Surgeons 


PROGRAM TOPICS: 
Techniques of Phaco Emulsification 
Patient Selection and Indications 
Management of Unique Complications 
Anesthesia and Selection of Medications 
Intraocular Lenses in Phaco Emulsification 


Registration Fee Before 10/15/74 
Practicing Ophthalmologists $200 
Residents with Letter from 100 


Department Head 
Enrollment is limited and advance registration is required. 


Address all communications to: 


Foundation for Ophthalmic Education 
2222 Santa Monica Blvd. 
Santa Monica, California 90404 


After 10/15 


$225 
125 


CLI NTE. (<<) 
CA-2 100° FLUORESCEIN ANGIOGRAPHY 


Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 
showing complete fluorescein circulation. 
Standard fundus photography with push 
button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 
Guaranteed for twelve months. 


Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 

Unretouched clinical photograph Albany Medical College, New York 
Patents pending 








* 
LOG—2 XENON ARC 

THE ONLY AMERICAN 
manufactured xenon arc 
photocoagulator proven 
effective in over 500 hospitals, 
clinics and physicians’ offices. 
Sold and serviced by Clinitex 
sales engineers located in the following 
areas: Boston, Mass., Atlanta, Ga., 
Chicago, Ill., Dallas, Texas, Phil., Pa., 
and Covina, California. 

. Standard line voltage. 
Highly portable (45 Ibs.) 
THE ONLY PHOTOCOAGULATOR delivering 
an absolutely uniform chorio-retinal 
reaction. Eliminates excessive and 
undesirable tissue damage from 
hot spot thermal effect. 
THE ONLY PHOTOCOAGULATOR offering 
an 8 degree aperature. Ideal for post scleral 
buckles. 
Designed, manufactured and marketed by 
Clinitex, Inc. Immediate delivery of a complete 
system, or any component. 

PLEASE CLINITEX, INC. 183 Newbury St. èe Danvers, Mass. 01923 U.S.A. 
[]cA2 LlLoc- 
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ASOCON Regular 


(naphazoline HCI) 





One active ingredient to do one job—clear red eyes. Safely. Effectively. 
Year after year, the classic professional prescription for minor ocular irritations. 
And, Vasocon Regular is in solution form, thus helping to avoid gummy 
residue sometimes caused by other products. 


DESCRIPTION: A sterile ophthalmic solution having the following 
composition: 


Naphazoline Hydrochloride ........................... eee DT 95 
Bore AEN S oT AEE E E y sacar eee E EAEN deckretn osdiccet uM a rao Fut cr. 1:22.96 
Phenylmercuric Acetate (preservative) .............eee 0.002 96 
Sodium Carbonate Anhydrous ................... e 0.0015% 
T TON To l EDR E ET T a NATER LEET A NAS TTT 0.273 % 


ACTION: A topical ocular vasoconstrictor. Constricts the vascular 
system of the conjunctiva. It is presumed this effect is due to direct 
action of the drug upon the alpha (excitatory) receptors of the 
vascular smooth muscle. 

INDICATION: For use as a topical ocular vasoconstrictor. 


CONTRAINDICATIONS: Hypersensitivity to one or more of the 
components of this preparation. 
WARNING: Do not use in the presence of narrow angle glaucoma. 


PRECAUTIONS: This preparation should be used only with caution 


in the presence of hypertension, cardiac irregularities, or ! 
hyperglycemia (diabetes). This product is sterile when packaged. 

To prevent contaminating the dropper tip and solution, care should 
be taken not to touch the eyelids or surrounding area with the 
dropper tip of the bottle. Keep bottle tightly closed when not in use. 
Protect from light. 

ADVERSE REACTIONS: The following adverse reactions may occur 
with the use of this preparation: pupillary dilation, increase in 
intraocular pressure, systemic effects due to absorption (i.e., 
hypertension, cardiac irregularities, hyperglycemia). 

DOSAGE: One to three drops instilled into conjunctival sac of the 
eye. Effect lasts 2 to 3 hours and subsides slowly. 

HOW SUPPLIED: 15 ml. plastic squeeze bottle with dropper tip. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 


882-2 / COR-566 


j 
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LUCRATIVE SITUATIONS 


... for Ophthalmologists 


Your choice of private practice, 
group, hospital and industrial situ- 
ations immediately available 
throughout the U.S. A personal- 
ized, confidential and ABSO- 
LUTELY COST-FREE service, 
providing a depth of specialized 
expertise in matching the goals 
and qualifications of Physicians 
with the opportunities and re- 
quirements of clients. Send c. v. 
to Paul Switzer, President. 


WORLD WIDE HEALTH 
CONSULTANTS, INC. 


(The Selective Physician’s 
Placement Service ) 
919 Third Ave. New York, N.Y. 10022 
Tel. (212) 421-1240 


THE NEW OPHTHALMIC 
MEDICATION TRAY BY 
DIVERSATRONICS, INC. E 


This ultra-high quality, nearly indestructable medica- 


tion tray will serve you like an extra hand. It offers you 
the most efficient and spacially economic way to 
organize your medications (size 4” wide by 1172"' long) 
and is designed to hold all brands of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. 

The tray is of heavy guage aluminum, can easily be 
immersed for sterilization and it's non-slip rubber feet 
prevent scratching surfaces. 

It comes in brushed alloy finish and a wall mounting 
bracket is also available. 


No examinatiqn area is complete 
without at least one 


ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. 


TUE EYE FOUNDATION OF AMERICA 
THE DEPARTMENT OF OPHTHALMOLOGY 
L.S.U. MEDICAL SCHOOL 

PRESENT A 


SYMPOSIUM ON 
DISEASES AND SURGERY 
OF THE CORNEA 
JANUARY 17-18, 1975 


GUEST SPEAKERS 
DR. ARTHUR S. BORUCHOFF 
DR. STUART |. BROWN 
DR. RICHARD H. KEATES 
DR. RICHARD A. THOFT 


m 8 HNNWU«t! 


DEPARTMENT OF OPTHALMOLOGY 
L.S.U. MEDICAL CENTER 

1542 TULANE AVENUE 

NEW ORLEANS, LA. 70112 











456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 


Please send me 
trays at $23.95 each 





mounting brackets at $2.00 each 


Enclosed is my check for Please bill me 





Name 


Addres 
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Both work. 
One 1s Safer. 
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Steroid induced glaucoma is a concern among 
most ophthalmologists. Particularly when steroid 
treatment must be used for prolonged periods, or 
when a patient uses leftover medication without 


proper supervision. 


FML® (fluorometholone) helps solve this problem. 
Clinical studies have shown that it has less propensity 
for increasing IOP than does dexamethasone. Yet at 
the same time, FML demonstrates effectiveness and 
potency comparable to that of dexamethasone. 
(Please see your Allergan man, or write us directly 
for complete information about these studies.) 

So for patients who need potent anti-inflammatory 
activity, consider effectiveness AND safety. You'll 


choose FML. 





ACTIONS 
Inhibition of the inflammatory response to inciting agents of mechanical, 
chemical or immunological nature. No generally accepted explanation of this 
steroid property has been advanced. Adrenocorticosteroids and their deriva- 
tives are capable of producing a rise in intraocular pressure. In clinical 
studies on patients' eyes treated with both dexamethasone and fluorometho- 
lone, fluorometholone demonstrated a lower propensity to increase intraocu- 
lar pressure than did dexamethasone. 

INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar conjunctiva, 
cornea and anterior segment of the globe. 
CONTRAINDICATIONS 

Acute superficial herpes simplex keratitis. 
Fungal diseases of ocular structures. 
Vaccinia, varicella and most other viral diseases of the cornea and con- 
junctiva, 
Tuberculosis of the eye. 
Hypersensitivity to the constituents of this medication. 

WARNINGS 


Steroid medication in the treatment of herpes simplex keratitis (involving 
hum stroma) requires great caution; frequent slit-lamp microscopy is man- 
atory. 


& 
F ML (Huorometholone) OT 


Liquifilm* Ophthalmic Suspension 


The Safer Potent Steroid 


Al RGAN Irvine, California / Pointe Claire, P.Q., Canada 


Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence of 
steroid medication. 
Safety and effectiveness have not been demonstrated in children of the age 
group 2 years or below. 
Use in Pregnancy: Safety of the use of topical steroids during pregnancy has 
not been established. 

PRECAUTIONS 


As fungal infections of the cornea are particularly prone to develop coinci- 
dentally with long-term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has been used 
or is in use. 
Intraocular pressure should Hf checked frequently. 

ADVERSE REACTIONS 
Glaucoma with optic nerve damage, visual acuity or field defects, posterior 
subcapsular cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. 


BASCOM PALMER EYE INSTITUTE 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF MIAMI 
SCHOOL OF MEDICINE 


NEURO-OPHTHALMOLOGY COURSE 
JANUARY 6-9, 1975 


DORAL BEACH HOTEL, MIAMI BEACH, 
FLORIDA 


Due to popular request, two courses will be offered 
this year. The BASIC course in Clinical Neuro- 
Ophthalmology will be January 6 - 7 and will 
include the neuro-ophthalmological examination, 
pupil, optic nerve, visual fields, cerebral disease, 
III, IV, VI diseases, nystagmus, and the orbit. There 
will be an ADVANCED course January 8 - 9 and 
this will emphasize diseases of the ocular muscles 
and unusual forms of oculocerebrovascular 
disease. This faculty includes: 


Dr. Douglas Anderson 
Dr. Robert Daroff 

Dr. R. M. Peardon Donaghy 
Dr. J. Donald M. Gass 
Dr. Joel Glaser 

Dr. Simmons Lessell 
Dr. John A. McCrary 

Dr. Edward W. D. Norton 
Dr. O. M. Reinmuth 

Dr. Norman Schatz 

Dr. J. Lawton Smith 

Dr. John O. Susac 


Registration fee is $125 for practitioners and a 
special rate of $50 for residents for each course, 
or $250 for practitioners. $100 for residents for 
both courses upon application from their 
Department Head. Interesting patients and clinical 
material will be presented for discussion at both 
courses. Check (U.S. dollars only) should be made 
payable to 'Neuro-Ophthalmology Course” and 
mailed to Bascom Palmer Eye Institute, P.O. Box 
520875, Biscayne Annex, Miami, Florida 33152. 
Special reduced rates have been arranged with 
the Doral Beach Hotel, 4833 Collins Avenue, 
Miami Beach, Florida 33140. The program is 
accredited by the Council on Medical Education of 
the American Medical Association and is 
acceptable for 24 hours credit towards the 
Physicians Recognition Award, as well as 24 
mandatory hours by the FloridaMedical 
Association. 


Three Day Intensive Course in 


OPHTHALMIC PLASTIC SURGERY 
December 2, 3, 4, 1974 8:30 A.M. to 5 P.M. 


Conducted by Martin Bodian, M.D. F.A.C.S. with 
Staff and Guest Speakers. 


Illustrated lectures, motion pictures, presenta- 
tion of patients. Two full mornings in the operat- 
ing room. Open discussions. A set of notes and 
luncheons will be provided. Cosmetic 
Blepharoplasty will be emphasized. 
Registration limited. Tuition $150.00 
Mr. Vernon Dressler, Administrator 
Brooklyn Eye and Ear Hospital 
Brooklyn, New York 11238 

(212) UL 2-5200 


FACULTY PLACEMENT SERVICE 


ASSOCIATION OF UNIVERSITY 
PROFESSORS OF 
OPHTHALMOLOGY, INC. 


The Faculty Placement Service of the Associa- 
tion of University Professors of Ophthalmology, 
Inc. is established to aid ophthalmologists, 
physicians in related fields, and vision research 
scientists interested in association with Ophthal- 
mology Programs. This service functions by 
receiving information from applicants and dis- 
tributing this material to Ophthalmology Program 
Chairmen. 


Application forms may be obtained from the 
Secretary-Treasurer of the Association of Uni- 
versity Professors of Ophthalmology, Inc. 


To participate in the Faculty Placement Service, 
send the completed application form and a regis- 
tration fee of $15.00 to: 


Jonathan D. Wirtschafter, M.D. 
Secretary-Treasurer, AUPO 

Division of Ophthalmology 

University of Kentucky Medical Center 
800 Rose Street 

Lexington, Kentucky 40506 





- MUROCOLL EPINEPHRINE 1% 


As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #29'/2 


e Effective in maintaining lowered intraocular pressure tn 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 




























7.5cc. e x e - . . . . oat 
: murocol |i| * Aids in breaking posterior synechiae in uveitis, 
"| EPINEPHRINE 1% | 2 
.& | (Epinephrine Bitartrate 1.82%) |-2 Š. 
E| #0 OH 
I| erase oiae. +=] — Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
-| gyre (2j preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
inmemor tasoratones, wc EE] — 275 (as Bitartrate 3.64%), Product #29. 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. B. only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


*Ó BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 
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Rapid, effortless glaucoma Guaranteed with a two year 
screening requiring no anesthetic. unconditional warranty. 

Simple to operate by assist- Immediately available through our 
ants and other paramedical nationwide network of sales 
personnel. and services offices. 

Accurate and permanent, easy 

to interpret readings with right Biotronics Inc.—leader in 

eye/left eye identification. electronic eye care equipment. 


Fill out and mail to: Biotronics, Inc., P.O. Box 4727, Santa Barbara, California 93103 


em rn enn wee ese 


| would like to have more detailed information about your time saving 
electronic ophthalmic equipment. 


Please send me more data on your Biotronics 
Electronic Applanation Tonometer. 


L] Also tell me about your new Auto-Field | 
Automatic Electronic Visual Field Screener. 


Name 





Address 





City 
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Biotronics Electronic 
Applanation Tonometer 


The most widely used electronic 
lonometerin the world 


Biotronics, Inc. 


A Gulton Company 








SECOND MID-WINTER 
MEDICAL CONTACT LENS MEETING OF CLAO 


DATES: JANUARY 23 - 26, 1975 
PLACE: SAHARA HOTEL, LAS VEGAS, NEVADA 


REGISTRATION FEE: $75.00 (member physician) 
$125.00 (nonmember physician) 
$50.00 (resident physicians in ophthalmology - must be 
identified in writing by their hospital 
administrator) 
$50.00 (technician employed by ophthalmologist - must 
be identified in writing by their employing 
ophthalmologist) 
$125.00 (all others) 


This will be an outstanding event of the medical contact lens world. Symposia, lectures and courses will be given 
by the finest talent available. 
The Seventh Conrad Berens Memorial Lecture will be delivered by Herbert E. Kaufman, M.D.,F.A.C.S. 
Distinguished foreign speaker: Dr. Paul Cochet of Paris. 
Interesting exhibits, by the major contact lens and contact lens accessory manufacturing firms, will be arranged. 
Itis advisable that plane reservations and hotel accommodations should be made early, individually, and directly 
with the Sahara Hotel, Las Vegas, Nevada, at the reduced convention rate of $26.00 per day, single or double 
occupancy. 
Some Free Papers can still be accommodated. If you are interested, please write to: 

Oliver H. Dabezies, Jr., M.D. 

Meeting Chairman 

4440 Magnolia Street 

New Orleans, Louisiana 70115 
For Pre-Registration write to: 

Contact Lens Association of Ophthalmologists, Inc. 

G. Peter Halberg, M.D.,F.A.C.S. 

Director, Public Interest 

40 West 77th Street 

New York, New York 10024 
Please make your check payable to: CLAO - MID WINTER SEMINAR 


seconds. 


lem HOW ACCURATE IS YOUR Rx? 


Many times cloudy lenses or worn 
mechanics in ophthalmic instruments 
are the cause of inaccurate 
This permanent hair remover features the only patented self- prescriptions. We will completely 
correcting needle in existence. Battery operated instrument disassemble clean lubricate 
sterilizes itself when current flows. No-puncture safety feature i í Tk : 
also helps prevent infection. Simple enough to be used by laymen collimate, and refinish your refraction 
PARRE porBosos op ue: equipment. We return it to you in like- 
Thousands of units sold for such varied professional application 


as removal of inverted eyelashes to cosmetic use. new condition. For more information 
Clinically tested (copy on request). call or write: 


PERMA TWEEZ & ATTACHMENT — $19.45 CHARLES D. BELL CO. 
O Invoice after 30 days 1214 RT. 130, WESTVILLE, 


O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE N. J. 08093 


GENERAL MEDICAL CO., DEPT AO-54 609-845-4103 


5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 
DR. 

STREET 

C/S 





Think of it as_ 
an eyelid in a tube 


Lacri-Lube^ sterile, ophthalmic ointment. 
The first ointment designed solely to 
protect and lubricate the eye. 








When you want to lubricate and protect an exposed, desensitized or 
dehydrated eye (and that’s all you want to do) specify Lacri-Lube. 
Lacri-Lube contains no medication. The risk of drug sensitivity is 
virtually eliminated. Lacri-Lube is pressure filtered therefore you 
don’t have to worry about foreign particle irritation. And Lacri-Lube 
is guaranteed sterile and will re-sterilize itself even if contaminated 
inadvertently. 


Lacri-Lube offers effective adjunctive therapy for a variety of ophthalmic 
conditions: 


Exposure keratitis Lacri-Lube protects and lubricates the exposed cornea 
in a variety of conditions characterized by the risk of exposure keratitis: Bell's 
Palsy; ectropion; exophthalmia; traumatic lid damage. 


Decreased corneal sensitivity Lacri-Lube protects and lubricates the cor- 
nea desensitized by conditions such as trigeminal nerve palsy or herpes 
simplex keratitis. 


Surgical indications Lacri-Lube provides effective lubrication and protection 
of the uninvolved eye during ophthalmic surgery. In non-ophthalmic surgeries 
Lacri-Lube protects and lubricates the eyes which may remain open due to the 
effects of general anesthesia. 


Keratitis sicca Chronic dry eye can benefit from the 24-hour lubrication 
provided by the use of Lacri-Lube at night and Liquifilm® Tears during the day. 


Recurrent corneal erosions Nighttime use of Lacri-Lube reduces the possibility 
of lid adherence which may result in recurrence of the erosion. 


ina AIERCAN 


C D Irvine, California 






When a patient’s eye can’t 
protect or lubricate itself... 
LACRI-LUBE CAN. 


Lacri-Lube contains: White petrolatum, mineral oil, 
nonionic lanolin derivatives, chlorobutanol (chloral derivative 
as preservative) 0.5%. Supplied in 3.5 gm tubes. 
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For uninterrupted control of LO.P. 
„never more than one or two instillotions 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
orocedures for treatment of the disease. 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
. two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is Not More potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition 


PHOSPHOLINE IODIDE {2129522215 


(echothiophate iodide for ophthalmic solution) 
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PHOSPHOLINE IODIDE | 
(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE ® ( echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides ( professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. |ris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. ] 
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Now microsurgery 
has a micro-cautery. 








The advent of the operating 
microscope encouraged 
precision in microsurgical 
procedures — precision not 
matched by the traumatic not 
cautery. 


Now the Wet-Field* Coagulator 
provides pinpoint hemostasis of tiny 
bleeders with practically no effect on 
surrounding tissue. It thrives under 
irrigation and easily tolerates blood or 
aqueous. 


Ask for a demonstration of the Wet-Field 
Coagulator. We’ll also be happy to show you 
our easy-to-maneuver CM-III Microscope sys- 
tem, our Microsurgical Instruments, and other \ 
products for microsurgery. Mentor Division, y 
Codman & Shurtleff, Inc., Randolph, Mass. 02368. GAS AUS: ae SS | 


cf. SD. McPherson, Jr., M.D., "Bipolar Coagulation in Ophthalmic Operations," AMERICAN 
JOURNAL OF OPHTHALMOLOGY, 73:5, 1972. 


S.J. Ryan, Jr., MD. and A.E. Maumenee, M.D., "The Running Shoestring Suture in Cataract 
Surgery," OPHTHALMIC SURGERY, 4:2, 1973. 


© 1974 Codman & Shurtleff, Inc. "Trademark ent or 
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American Optical AOUN 
A Professional Seminar For 
Ophthalmologists By Ophthalmologists 
November 1974, Paraiso Marriott, Acapulco, Mexico 


"ANTERIOR SEGMENT OCULAR 





SURGICAL TECHNIQUE” 


Unique 6-day, 5-night Program includes 8 lecture hours and discussions 
concerning "Anterior Segment Ocular Surgical Technique." 
Specially planned programs and activities for wives. 


Seminar Speakers: 


Speaker: Miles A. Galin, M.D. 
Professor of Ophthalmology 
New York Medical College 


Date: November 2 to November 7 
Subject: Glaucoma 


I. Surgical Techniques in Congenital Glaucoma 
A. Transverse Goniotomy 
B. Trabeculotomy 
C. Direct Goniotomy 


ll. Surgical Techniques in Open Angle Glaucoma 
A. Trans-Scleral Fistulizing Surgery 
B. Trabeculectomy 
C. Internal Fistulizing Surgery 

Ill. Surgical Techniques in Angle Closure Glaucoma 
A. Peripheral lridectomy 
B. Malignant Glaucoma 


IV. Surgical Techniques in Glaucoma and Cataract 


Attendees at this Seminar will depart from New York 
and Atlanta. 


New York: Depart Saturday (a.m.) November 2nd. 
Return Thursday (p.m.) November 7th. 


Atlanta: Depart Sunday (a.m.) November 3rd. 
Return Friday (p.m.) November 8th. 


Speaker: Louis J. Girard, M.D. 
Professor of Ophthalmology 
Baylor College of Medicine 


Dates: November 7 to November 12 
Subject: Cataract 
l. Surgical Techniques in Congenital Cataract 
A. Aspiration 
B. Emulsification and Aspiration 
ll. Surgical Techniques In Immature Cataract Surgery 
A. Standard Extracapsular Extraction 
B. Extracapsular Extractions Via 
Emulsification and Aspiration 
Il. Surgical Techniques In Senile Cataract Extraction 
A. Intracapsular Extraction 
B. Extracapsular Extraction 


Attendees at this Seminar will depart from Chicago 
and Dallas: 


Chicago: Depart Thursday (a.m.) November 7th. 
Return Tuesday (p.m.) November 12th. 


Reservations are on a first-come, 


Dallas: Depart Friday (a.m.) November 8th. 
Return Wednesday (p.m.) November 13th. 


Speaker: Norman Jaffee, M.D. 
Associate Clinical Professor of Ophthalmology 
University of Miami 


Dates: November 12 to November 17 
Subject: Cataract Complications 


I. The Vitreous In Cataract Surgery 
A. Prevention And Treatment Of Vitreous Loss 
B. Corneal Edema Due To 
Vitreocorneal Adherence 
C. Cystoid Macular Edema And The 
Vitreoretinal Traction Syndrome 
ll. The Pathophysiology And Surgical Management of 
Anterior Chamber Depth Abnormalities 
A. Hypotension 
B. Ciliochoroidal Detachment 
C. Pupillary Block 
ill. The Current Status Of Intraocular Lenses 


IV. Astigmatism After Cataract Extraction 


Attendees at this Seminar will depart from 
San Francisco. 


San Francisco: Depart Tuesday (a.m.) November 12th. 
Return Sunday (p.m.) November 17th. 


Reservations include: 
* Chartered Eastern Airlines 727 round-trip jet flights. 


* Transportation, baggage handling and gratuities 
between airport and hotel. 


e Double Occupahocy, air conditioned rooms facing 
the ocean. 


* All gratuities and taxes. 
e Seminar registration. 


è Special group events and planned activities for wives 
in and around colorful Acapulco. 





first-served basis. Call Frank 
Kondratowicz, Seminar Director. 
P.O. Box F, Rahway, New Jersey 
07065. Phone: (201) 388-3717 
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DARANIDE 

to help 
suppress the 
secretion of 
aqueous humor. 


Topical miotics 
to remove 
aqueous humor. 


















` when the add DARANIDE 

isnt of chronic simple 

quite enough (open-angle) glaucoma 
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e potent oral carbonic anhydrase inhibitor will also contribute to hypokalemia. Hypokalemia can sensitize or exag- 

: : : : . ; gerate the response of the heart to the toxic effects of digitalis. 
x en n rable sa an hour; maximal effect is Hypokalemia may be avoided or treated by use of potassium chloride or 
z : Wen i giving foods with a high potassium content. Use with caution in severe 
e lowered intraocular pressure is often maintained for six to respiratory acidosis. 
twelve hours Adverse Reactions: Side effects (characteristic of carbonic anhydrase 

Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 

sufficiency, hyperchloremic acidosis, or conditions in which serum levels of vomiting), loss of weight, constipation, urinary frequency, renal colic, renal 

sodium or potassium are depressed. Should not be used in patients with calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, — 

severe pulmonary obstruction who are unable to increase their alveolar thrombocytopenia, headache, weakness, nervousness, globus hystericus, 

ventilation since their acidosis may be increased. sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 

Warning: Use in pregnancy: Should not be used in women of childbearing tremor, apenas, and Pee ess of hands, feet, and tongue. | 

age or in pregnancy, especially during the first trimester, unless the bene- How Supplied: Tablets containing 50 mg dichlorphenamide each, in 

fits to be expected outweigh potential adverse effects. bottles of 100. 

Precautions: Potassium excretion is increased and hypokalemia may develop For more detailed information, consult your MSD representative or see full 

with brisk diuresis, when severe cirrhosis is present, or during concomitant prescribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
& use of steroids or ACTH. Interference with adequate oral electrolyte intake West Point, Pa. 19486 


TABLETS, 50 mg 
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an added " in the treatment of chronic simple (open-angle) glaucoma 
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YOU CAN’T 
PRESCRIBE 


STEROID. 


HMMS (medrysone)eee FOR THE TREATMENT 
OF SUCH CONDITIONS AS 
CHRONIC ALLERGIC CONJUNCTIVITIS. 


The "pressure-sparing'' effect! of HMS® (medrysone) 
Liquifilm® ophthalmic suspension makes it unique 
among steroids. 






A SAFER 








mtu t m 


When HMS is used to treat conditions like vernal 
conjunctivitis, episcleritis and epinephrine 
sensitivity, you get all the potency you need 
without compromising safety. In this way, you can 
reserve the more potent steroids for the more 
severe conditions. 


So for superficial inflammations, prescribe a 
steroid that fits the condition. Prescribe HMS. 
There's none safer. 


HMS® (medrysone 1.0%) Liquifilm® 
Ophthalmic Suspension CONTRAINDICATIONS: HMS* 
(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal. Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug 
WARNINGS: 1. Acute purulent untreated infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely be associated with development of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS* (medry- 
sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested 
8. Prolonged use may aid in the establishment of secondary ocular 
infections from fungi and viruses liberated from ocular tissue. 
Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment. so 
that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS* 
(medrysone) the intraocular pressure and lens should be examined 
pace [n persistent corneal ulceration where a steroid has 

en used, or is in use, fungal infection should be suspected. 


ADVERSE REACTIONS: Occasional transient stinging and burning 
may occur on ducam) * ERCAN 
Irvine, California/ Montreal, Canada 


l. Becker, B. and Kolker, A. E. "Intraocular pressure response to topical corticosteroids” in Ocular Thes y. 
Complications and Management, Irving Leopold, Editor. C. V. Mosby, St. Louis. 1967. pp. 79-83 
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Field Loss vs 


Central Magnification 


Telescopes and the Driving Risk 


; cani spectacles and  sim- 
ilar low vision aids are currently 
being advocated to assist patients 
with poor vision in passing the static 
visual acuity tests for driver licens- 
ing. Such devices are invoked primar- 
ily to enable an applicant to pass the 
artificial hurdle of visual screening. 
They have not evolved from field use 
nor from trial by drivers under ad- 
verse conditions to augment subnor- 
mal visual acuity. Indeed, they flout a 
fundamental optical law that magni- 
fication is obtained only at the ex- 
pense of visual field encompassed. 
More than a dozen states and their 
medical advisory boards have appar- 
ently yielded to requests to permit 
telescopic spectacle systems in driver 
license examinations. With one of the 
all-plastic x2 telescopic units, cur- 
rently marketed to be worn in a car- 
rier spectacle lens, the magnified field 


is about seven degrees in diameter. - 


Surrounding this is a ring scotoma 
about 12° wide to either side and even 
broader than this superiorly. 

Such magnification is obtained at 
the cost of (1) reduced central and 
paracentral field, (2) a ring scotoma 
obliterating more than three times 
the width of the magnified area, (3) a 
nearness illusion, (4) induced dis- 
placement of the magnified image in 
a direction opposite to any head 
movement, (5) increased effect of 
vibration in reducing effective re- 
solving power, and (6) altered head 
posturing. 

Mounting of the telescope at the 
upper edge of the carrier spectacle 
lens is recommended. This usually 
commits the driver to slight and 
fatiguing neck extension in an effort 
to displace the telescopic field upward 
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or to intermittent neck flexion to 
bring the telescopic field into 
straight-ahead use. Proponents of 
telescopic spectacles suggest that 
the driver continue most of his task 
with his (impaired) spectacle vision, 
bringing the telescope down into use 
for special moments as in passing. 
Liesmaa's 1973 study, The Influence of 
a Driver's Vision in Relation to Driv- 
ing (Kirjabaino Printing, Helsinki, 
Finland), reports on 167 observed 
driving errors among 1,021 drivers 
stopped for roadside ophthalmic ex- 
aminations. Passing mistakes are the 
most frequent of three driving faults 
that she tabulated. The nearness illu- 
sion, ring scotoma, vibration decay, 
and contrary image displacement 
with movement of the head can all be 
expected to compound performance 
errors. Where only a monocular tele- 
scope is used, as often done, there is 
additional loss of the acknowledged 
superiority of binocular over monocu- 
lar vision in depth perception. 
Further, the ophthalmic examiner 
working under static office conditions 
tends to forget the decrement in 
lateral field perception caused by 
"speed-smear." This has been quanti- 
tated since World War 2 by measure 
of reduction in the effective binocular 
visual field from a normal static 
width of about 200° to about 100° at a 
speed of 20 mph. This drops to about 
70° at 40 mph and down to about 40° 
at 60 mph. By extrapolation, slightly 
greater speeds bring the “speed- 
smear" into the ring scotoma, effec- 
tively negating all but the seven-de- 
gree diameter magnification field. 
Theoretically, at a calculable velocity, 
this increasing peripheral loss merges 
with the negative ring scotoma, and 


legal blindness is achieved by defini- 
tion. Static testing of central acuity 
under telescopic conditions also ob- 
viates or frustrates recognition by 
the examiner of common and hazard- 
ous concomitants of poor central vi- 
sion, including field defects, poor 
distance discrimination, and impaired 
mesopic functions. 

Use of such devices on our con- 
gested and lethal highways should 
not be sanctioned by statutory en- 
ablement or by administrative regu- 
lation. The Federal Highway Safety 
Acts of 1966 made mandatory the ap- 
pointment of medical advisory boards 
to the licensing agencies in each 
state. This had been recommended in 
1925 by the American Medical Associ- 
ation Section on Ophthalmology and 
endorsed the same year by the House 
of Delegates. In the face of commer- 
cial marketing efforts, it is urgently 
incumbent on the medical advisory 
boards in each state and their respec- 
tive licensing agencies to evaluate 
any field-use support or physiologic 
data for permission of such devices. 
Mobile visual performance limita- 
tions created by such telescopes are 
otherwise so numerous and extensive 
that their use for unrestricted driving 
privileges cannot be supported. 

ARTHUR H. KEENEY, MD 
Department of Ophthalmology 
University of Louisville 

School of Medicine 

Louisville, K y 


Dr. Keeney points out the growth of a 
practice that might be expected to arouse 
feelings of incredulity among ophthalmol- 
ogists and other specialists in visual func- 
tion. Even if the 55-mph speed. limit were 
observed by wearers of telescopic spectacles, 
at a rate slightly less than 88 feet per sec- 
ond, a vehicle could easily travel 100 yards 
while the driver was attempting to "zero 
in" his telescopes on an object entering his 
field of vision, assuming that it had in fact 
attracted his attention in the first place. It 
thus appears that these devices, if worn for 
driving, are a hazard more serious than 
the low vision they are meant to correct. If 
they are worn only for passing the visual 
acuity test for licensure they are merely a 
subterfuge. Those who are carried away by 
their sympathy for the visually handi- 
capped should transfer their concern to an 
endangered public. Kp. 
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Who Speaks for Ophthalmology? 


Joseph M. Dixon, MD 


phthalmology is that branch of 
medical science that treats of 
the structure, functions, and diseases 
of the eye. Our concern in this presen- 
tation is with those physicians who 
practice in the medical specialty of 
ophthalmology and who provide med- 
ical eye care. 

Only 2.9% of the physician popu- 
lation of the United States are oph- 
thalmologists, and their voices are 
poorly heard. Because ophthalmolo- 
gists are busy (all humans need oph- 
thalmologists during their lifetimes— 
in later life, at more frequent inter- 
vals), and because medical progress 
has increased the demands on oph- 
thalmologists, they have little time to 
circulate medical facts and educated 
opinions throughout the news media, 
which physicians instinctively shun 
anyway. As a result, poorly informed 
physicians who speak as individuals 
and those outside the medical profes- 
sion who call themselves “eye doc- 
tors” have misled members of the 
news media, only to create problems 
in ophthalmology, as in all areas of 
medical care. 

The public has a right to factual in- 
formation about ophthalmology and 
all medical care, which they cannot 
obtain by listening to so-called ex- 
perts who have found an easy channel 


Submitted for publication June 24, 1974. 

Read before the Section on Ophthalmology at 
the 123rd annual convention of the American 
Medical Association, Chicago, June 24, 1974. 

Reprint requests to 1717 11th Ave S, Birming- 
ham, AL 35205 (Dr. Dixon). 
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through which to press their views on 
an untrained and uninformed public. 
In order to disseminate factual medi- 
cal information to the populace, an 
organization is needed that would 
meet certain requirements: its mem- 
bership would be open to all oph- 
thalmologists licensed to practice 
medicine; the members would elect 
their leaders and establish policies in 
a democratic manner; and the organi- 
zation would provide a mechanism by 
which the members could present 
their views and experiences to their 
leaders on matters related to govern- 
ment, guidance of legislation, and 
patient care. Such an organization 
exists: Our American Medical Associ- 
ation establishes policies in a demo- 
cratic manner for the entire medical 
profession, and this is proper. State 
and county medical societies imple- 
ment these policies. 

At one time, the appropriate body 
to speak for ophthalmologists was the 
Section on Ophthalmology of the 
American Medical Association, be- 
cause it was open to all ophthalmolo- 
gists and elected its own officers. 
Today, however, the Section Council 
comprises representatives elected by 
the specialty societies of the Ameri- 
can Academy of Ophthalmology and 
Otolaryngology, the American Asso- 
ciation of Ophthalmology, the Con- 
tact Lens Association of Ophthal- 
mologists, and one member at large 
elected by the membership. Also, the 
Section Council cannot make policy; 
policies in the AMA can only be es- 


tablished by the House of Delegates 
of the Association. 

The House of Delegates of the 
AMA, with its 246 members today, 
has but one delegate to represent 
ophthalmology. Fortunately, the 
voice of this one delegate, Harold 
Falls, MD, is strong, clear, and fear- 
less. The Interspecialty Council of the 
AMA also includes one ophthalmolo- 
gist. Some of our state societies have 
specialty sections where the voices of 
ophthalmologists may be heard, while 
other states have no specialty sec- 
tions but have separate organized so- 
cieties who send delegates to the 
meetings of the American Associa- 
tion of Ophthalmology. 

The American Medical Association, 
however, is still our strongest means 
of speaking for the broad spectrum of 
medical practice; it should have the 
support of all physicians. Close liaison 
exists between the staff of the AMA 
and the American Association of 
Ophthalmology on matters of mutual 
interest. 

The American Academy of Oph- 
thalmology and Otolaryngology, the 
largest national organization in our 
specialty, refers issues other than 
those scientific to the American Asso- 
ciation of Ophthalmology or, when 
appropriate, to the American Council 
of Otolaryngology. The American 
Board of Ophthalmology and the 
American Ophthalmological Society 
are small but influential groups de- 
voted respectively to qualifications 
for specialty certification and to serv- 
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ing as a scientific forum. The Asso- 
ciation of University Professors in 
e Ophthalmology is concerned with in- 
creasing the effectiveness of the 
teaching of ophthalmology in our uni- 
versities. There are also groups of 
specialists within a specialty, such as 
the Contact Lens Association of Oph- 
thalmologists, the ocular allergists, 
the ocular plastic surgeons, and the 
regional Pan-American Association 
of Ophthalmology. All of these so- 
cieties in our specialty have essential 
and laudable objectives. They came 
into existence and have flourished be- 
cause they are needed. 

In the halls of Congress and in our 
State Legislatures today, among the 
most vital issues are those concerning 
provisions affecting the ocular health 
of the public and the distribution of 
funds to provide eye-care services. 
When a health-care delivery crisis de- 
velops in our specialty, who speaks for 
ophthalmology and the patient’s wel- 
fare? Will the best advice come from 
the many lobbyists in Washington, 
DC, who represent a nonmedical, so- 
called vision-care group? Or will it 
come from the American Association 
of Ophthalmology, which has no lob- 
byists? In our state and local so- 
cieties, our local governments, and in 
our courts where issues are litigated, 
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who speaks? 
In our democracy, anyone is free to 


speak. Unfortunately, individuals 
who speak only for themselves are 
not always clear about whose opin- 
ions they express. Those who call 
themselves eye doctors are taking 
away the ophthalmologist’s right to 
have office assistants; they have pro- 
grams in which they take a patient’s 
blood pressure and then attempt to 
evaluate its association with ocular 
disease. They use dangerous drugs. 
They are positioned on important na- 
tional and local health committees 
where ophthalmologists have no 
voice. They then attempt to speak on 
matters concerning ophthalmology. 

Ophthalmologists must guard 
against the influence of these individ- 
uals and must speak now with one 
voice. ' 

The American Association of Oph- 
thalmology meets all of the qual- 
ifications to speak for ophthalmology 
in a democratic manner. The Ameri- 
can Academy of Ophthalmology and 
Otolaryngology, the American Oph- 
thalmological Society, and the Con- 
tact Lens Association of Ophthalmol- 
ogists have each designated a liaison 
representative to the American Asso- 
ciation of Ophthalmology. In order to 
have a strong voice for ophthalmol- 


ogy, we must all support the American 
Medical Association and the Ameri- 
can Association of Ophthalmology. 

In a 1974 survey of state oph- 
thalmological societies conducted by 
the American Association of Oph- 
thalmology, it was found that only 
50% of the total ophthalmology com- 
munity are members of state oph- 
thalmology organizations. Half of our 
ophthalmologists are letting the other 
half do the work and pay the bills. We 
must work in our county and state 
medical societies. We must work to 
support the election of strong repre- 
sentatives in Congress and in our 
state legislatures. Then we must all 
use our democratic privilege to speak 
for ophthalmology, employing our 
time and our pocketbooks. In the past, 
most failures have occurred because 
we did not try harder. 

It is in the state legislatures that 
the battles are being lost, battles to 
insure that proper medical eye care is 
available to the public. Fifty percent 
of ophthalmologists have no voice, 
and 50% have no shoulder to the 
wheel. In our nation it has always 
been understood that "United We 
Stand, Divided We Fall" In oph- 
thalmology, as in all of the medical 
profession, there is no different 
principle. 
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Carcinoma Metastatie to 
the Eye and Orbit 


I. A Clinicopathologic Study of 227 Cases 


Andrew P. Ferry, MD, Ramon L. Font, MD 


Of 227 cases of carcinoma metastatic 
to the eye or orbit, the predominant in- 
volvement was in the eye in 196 cases, 
the orbit in 28, and in the optic nerve in 3 
cases. There was no preponderance of 
left-sided involvement. The primary sites 
accounting for the most cases were the 
breast (4096) and the lung (2996). 

Of the 217 patients regarding whom fol- 


ost ophthalmic surgeons have 

had relatively little experience 

with carcinoma metastatic to the eye. 
Information available on this subject 
has been assembled largely by inves- 
tigators reporting one or several 
cases of their own and collating their 
observations with those published 
previously by other authors. On re- 
viewing the standard textbooks and 
periodical literature, a reader is im- 
pressed by how little of the informa- 
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low-up information was obtainable, 192 
were known to have died of metastatic tu- 
mor. The median survival was 7.4 months 
from the time of ocular/orbital operation. 

Data are presented suggesting that, 
contrary to prevailing opinion, the most 
common malignant tumor of the eye is 
metastatic carcinoma, rather than primary 
uveal malignant melanoma. 


tion on this subject reflects a major 
personal experience. 

In 1936 Lemoine and MeLeod' re- 
ported a case of carcinoma metastatic 
to the choroid. Their review of the lit- 
erature indicated that this was the 
230th published case of carcinoma 
metastatic to the eye, the diagnosis 
having been confirmed pathological- 
ly in 165 of these patients. In 1950, 
Greear* placed the total number of re- 
ported cases at about 300. Albert and 
associates? have recently reviewed 
the literature subsequent to 1950. 
They found reports of 219 additional 
patients with metastasis to the eye or 
ocular adnexa. | 

The present investigation is based 
upon the extensive material in the 
Registry of Ophthalmic Pathology at 
the Armed Forces Institute of Pathol- 
ogy. Metastatic carcinomas that were 
received in the Registry before 1958 
were reviewed briefly by Hart in as- 
sociation with his report of a person- 
ally observed case.‘ Similarly, when 
reporting a case of carcinoma meta- 
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static to the choroid in 1954, Greer? 
reviewed briefly the figures from the 
Institute of Ophthalmology in Lon- 
don for the years 1935 through 1953. 
A third survey of material in a lead- 
ing ophthalmic pathology laboratory 
was presented recently by Jensen.* 
His report was based on 22 cases of 
carcinoma metastatic to the eye or or- 
bit in Denmark from 1944 to 1968. 

The results of our study are pre- 
sented in three parts. Part 1 deals 
chiefly with the broader aspects of the 
investigation, such as location of pri- 
mary tumor sites, location of meta- 
static foci within the eye and orbit, 
differences in the biologic behavior of 
the various types of tumors, and mor- 
tality figures. It is widely recognized 
that the posterior segment of the eye 
is the site of predilection for involve- 
ment by metastatic carcinoma. In ac- 
cord with this, the posterior segment 
was found to be the sole or major site 
of involvement in 170 of the 227 cases 
in the present study. The figures pre- 
sented in the tables of Part 1, there- 
fore, although based on all 227 cases, 
reflect the predominance of the 170 
posteriorly situated tumors. 

Because metastasis to the anterior 
segment and orbit is so much less 
common than is metastasis to the cho- 
roid, almost all articles on metastasis 
to the anterior segment or orbit are 
in the nature of a case report and re- 
view of the literature. It was decided 
at the outset of the present investiga- 
tion, therefore, to study as a whole all 
cases of carcinoma metastatic to the 
eye or orbit in the Registry of Oph- 
thalmic Pathology (Part 1), and later 
to evaluate separately all cases of me- 
tastasis to the anterior segment (Part 
2) and to the orbit (Part 3). The re- 
sults of these studies of metastasis to 
the anterior segment and to the orbit 
will be published subsequently. 

Malignant melanoma is general- 
ly regarded as the most common ma- 
lignant intraocular tumor of 
adults.''»**? * Carcinoma metastatic to 
the eye is usually accorded a rather 
distant second place. Evidence is pre- 
sented in this report, however, sug- 
gesting that carcinoma metastatic to 
the eve is a more common occurrence 
than primary uveal malignant mela- 
noma. 
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With few exceptions, tumors that 
metastasize to the eye or its adnexa 
are carcinomas.’ Orbital metastatic 
growths in children with neuroblasto- 
mas are said to occur rather fre- 
quently, but only a few such cases are 
on file in the Registry of Ophthalmic 
Pathology. Several instances of me- 
tastasis of a sarcoma to the eye have 
been reported, and rarely a malig- 
nant melanoma of the skin will me- 
tastasize to the eye.'^ 

The uveal tract is the site of predi- 
lection for development of metastatic 
lesions. Foci of metastatic carcinoma 
confined to the retina are rare. Meta- 
static emboli are blood borne and ar- 
rive in the eye via the branches of the 
internal carotid artery. The emboli 
are transmitted from the internal ca- 
rotid artery to the opthalmic artery, 
from which they pass into the ciliary 
vessels, then on into the uveal tract. 
Although pulmonary metastasis ap- 
pears to be a prerequisite for subse- 
quent embolization of tumor cells to 
the eye, no metastatic lesion is found 
in the lung in about 15% of autopsies 
done on persons who have ocular me- 
tastasis.° Undoubtedly in some of 
these cases pulmonary metastatic 
growths were present but escaped de- 
tection because of their small size. Or, 
the tumor cells may simply not have 
been arrested in the pulmonary capil- 
laries, consequently passing on to the 
left side of the heart and into the 
general circulation. In other cases 
in which no metastatic lesions in the 
lung are demonstrable, the tumor em- 
boli may have bypassed the lung and 
reached the eye by Batson vertebral 
system. 


Materials and Methods 


All cases of carcinoma metastatic to the 
eye or orbit on file in the Registry of Oph- 
thalmic Pathology at the Armed Forces In- 
stitute of Pathology were included in this 
investigation. Also included were all 
(seven) instances of testicular tumors 
metastatic to the eye or orbit that will be 
grouped with carcinomas in this report. 

Malignant melanomas originating in an 
extraocular site and metastasizing to the 
eye or orbit (there were ten such cases) 
have recently been reviewed and were ex- 
cluded from this study. The following dis- 
orders were also excluded: ocular involve- 
ment in leukemia or the lymphomas; 


orbital metastasis from neuroblastoma of 
childhood; involvement of the eye or orbit 
by direct extension of tumors originating 
at nearby sites (eg, tumors of the parana- 
sal sinuses); and metastasis of sarcoma to 
the eye or orbit (a most rare occurrence). 
During the course of the investigation, 
several cases were encountered that had 
initially been regarded as metastatic carci- 
nomas, but which on current review proved 
to be primary uveal melanomas. These 
cases were excluded from the study. 

In each case the clinical history and one 
or more sections stained with hematoxylin- 
eosin were available for examination. In 
many instances special stains were avail- 
able for review, and during the course of 
the investigation, additional special stains 
were done in many of the cases. Particular 
use was made of stains for acid mucopoly- 
saccharides (Alcian blue being the most 
helpful), for glycogen (PAS technique with 
and without pretreatment by diastase), 
and mucin (Best mucicarmine stain). Ap- 
propriate supplementary and follow-up 
clinical history was obtained in all but ten 
cases. 


Results 


Number of Cases.—A total of 227 
cases of tumor metastatic to the eye 
or ocular adnexa (220 carcinomas and 
seven testicular tumors) met the cri- 
teria listed under Materials and 
Methods. The sites of metastasis are 
shown in Table 1. 

Lateralization.—The right eye was 
involved in 88 patients, the left eye in 
88, and in 10 additional persons both 
eyes were involved at the time of ini- 
tial clinieal examination. The right 
orbit was affected in 12 patients, the 
left orbit in 18, and in 2 additional pa- 
tients both orbits were involved 
(Table 1). 

The lack of any predilection for the 
left side to be involved more often 
than the right side in this large series 
is most surprising. It is repeatedly 
stated in the standard textbooks that 
metastatic tumors are significantly 
more common in the left eye than in 
the right eye.*'(035»55:2 The ratio 
most often cited is 1.5 to 1.0 (left eye 
to right eye). 

The usual explanation that has 
been offered in these books in ac- 
counting for the reported predilection 
for left-sided involvement rests on 
the anatomic arrangement of the ca- 
rotid arterial system. In contrast to 
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Table 1.—Site of Metastasis 
in 227 Patients with Carcinomas 


Site of Metastasis 
Right eye 


Both eyes* 
Eye, side not stated 
Orbit 
Right 12 
Left 13 
Both 2 
Side not stated 
Optic nerve 
Right 
Left 
Bilateral 
Total 





* At time of initial clinical examination. 


Table 3.—Age at Onset of Ocular 
Symptoms in 227 Patients With 
Metastatic Carcinomas* 


Age (Yr) 
0-9 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
Not stated 
Total 





* Youngest was 4 yr; oldest, 79 yr; median 
age, 53 yr; and average age, 52.5 yr. 


tumor cells that are destined to reach 
the left common carotid artery (that 
arises directly from the aorta), tumor 
cells destined to reach the right com- 
mon carotid artery must pursue a 
more devious route via the innomi- 
nate artery. It has been postulated 
that because of this anatomic ar- 
rangement fewer tumor emboli will 
eventually reach the right internal 
carotid artery than the left, and in 
turn fewer tumor emboli will have ac- 
cess to the right ophthalmic artery 
and the ciliary arteries arising from 
it. 

The results of the present investi- 
gation call for a reappraisal of the re- 
ported predilection for left-sided in- 
volvement that has been perpetuated 
in the literature. In two recent, 
smaller studies no significant predi- 
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Table 2.—Localization of Tumor in the Eye, Orbit, and Optic Nerve 
in 227 Patients with Metastatic Carcinomas 


Structure Involved 
Anterior segment of eye only 
Posterior segment of eye only 
Anterior and posterior segments 


% 
11.4 
49.3 

7.2 


Posterior segment and secondary orbital invasion 5.3 


Optic nerve and/or optic nerve sheaths only 


Orbit only 
Posterior and anterior segments and orbit 
Posterior segment, orbit and optic nerve 


1.3 
12.3 
3.1 
3.5 


Posterior and anterior segments, orbit, and optic nerve 2.2 


Posterior and optic nerve 


3.5 


Posterior and anterior segments and optic nerve 0.9 


Total 


Table 4.—Presenting Ocular 
Symptoms and Signs in 219* 
Patients With Metastatic Carcinomas 


Presenting Ocular 
Manifestations 


Decreased vision 


Pain 

Exophthalmos 
Detached retina 
Mass 

Uveitis 

Secondary glaucoma 
Total 





* Excludes eight patients with ocular mani- 
festations not stated. 

t Percentages do not add up to 100.0 be- 
cause some patients had more than one 
symptom or sign. 


lection for left-sided involvement was 
found.*: 

At the time of original examina- 
tion, both eyes were affected in ten 
cases, both orbits in two cases, and 
both optic nerves in one case. In addi- 
tion to these 13 instances of bilateral 
involvement, subsequent evidence of 
involvement of the contralateral side 
appeared in ten known cases. The 
known total of bilateral involvement 
in this study is, therefore, 23 cases, 
but it should be noted that in most in- 
stances in which tumor was present 
in an eye removed surgically, the fel- 
low eye was never obtained for micro- 
scopic examination. It seems likely 
that some of these would have been 
found to harbor foci of metastatic 
carcinoma, increasing the total num- 
ber of patients with bilateral involve- 





100.0 


ment above the documented number 
of 23 cases. 

Localization of the Tumor.—As indi- 
cated in Table 2, the eye was predom- 
inantly involved in 196 patients, the 
orbit in 28, and the optic nerve in the 
remaining 3 patients. In many cases 
only the anterior segment of the eye, 
or only the posterior segment, or only 
the orbit was involved. But in many 
other patients the different portions 
of the eye, orbit, and optic nerve were 
involved in various combinations. 
This information is summarized in 
Table 2. 

Age at Onset of Ocular Symptoms.— 
The ages of the patients when they 
first developed symptoms of ocular or 
orbital metastasis are recorded in 
Table 3. The only patient in the first 
decade of life was a 4-year-old boy 
with an embryonal carcinoma of the 
testicle metastatic to the choroid. 
There were two teen-aged patients. 
One was an 18-year-old boy who died 
of metastatic carcinoma of the colon. 
The second was 17 years old when her 
right eye was removed because of a 
choroidal tumor. She had undergone 
pulmonary resection for a bronchial 
carcinoid at age 12. On microscopic 
examination of the enucleated eye, 
the choroidal tumor was seen to be a 
metastatic bronchial carcinoid rather 
than the primary choroidal malignant 
melanoma that had been suspected 
clinically. This case has been reported 
by Rosenbluth and associates. The 
patient is still alive, 15 years after 
her eye was enucleated, and is the 
longest survivor in this study. 
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Table 5.—Preoperative or 
Premortem Clinical Diagnoses in 
227 Patients With Metastatic 
Carcinomas 


Preoperative or 
Premortem 
Clinical Diagnoses 


Metastatic tumor 
Intraocular tumor 
Malignant tumor 


Retinal detachment 
vs tumor 


Glaucoma 
Orbital mass 
Miscellaneous 
Not stated 
Total 


* Percentages do not add up to 100.0 be- 
cause of rounding. 


Racial and Sexual Distribution.—Of 
the 227 patients, 117 were female sub- 
jeets and 110 male subjects. The racial 
distribution was as follows: white, 
196; black, 17; yellow, 2; and race not 
stated, 12. 

Presenting Ocular Symptoms and 
Signs.—The most frequent of these 
are listed in Table 4. There is consid- 
erable overlapping here. For example, 
a patient with retinal detachment 
would also have reduced vision, and 
many of those with uveitis also had 
pain and secondary glaucoma. Of the 
16 patients who presented clinically 
with uveitis, the metastatic tumor 
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was located in the anterior segment 
of the eye in all but one case. 

In addition to the most common 
symptoms and signs recorded in 
Table 4, other, less frequent, present- 
ing manifestations included edema of 
the lid, diplopia, papilledema, and 
ophthalmoplegia. An initially per- 
plexing diagnostic problem occurred 
in a woman whose presenting mani- 
festation was enophthalmos. Even on 
initial pathologic examination it 
had not been recognized that a scir- 
rhous carcinoma, metastatic from the 
breast, had caused extensive contrac- 
tion of the orbital tissues, resulting in 
the clinical picture of enophthalmos. 

Preoperative or Premortem Clinical 
Diagnoses.—The preoperative or pre- 
mortem clinical diagnoses are sum- 
marized in Table 5. In only 82 cases 
did the ophthalmologist make an out- 
right clinical diagnosis of metastatic 
tumor. In 57 of these 82 patients, a 
history of primary carcinoma else- 
where in the body had been estab- 
lished before the onset of ocular 
symptoms, thereby alerting the clini- 
cian to the possibility that the ocu- 
lar/orbital lesion might be a meta- 
static tumor. In six of the 82 patients, 
symptoms of the primary tumor and 
evidence of ocular involvement ap- 
peared at about the same time, and in 
one additional case, the temporal re- 
lationship of the ocular symptoms to 


Table 6.—Site of Primary Tumor by Sex and Ocular Involvement in 227 Patients With Carcinomas Metastatic to the Eye and Orbit 
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detection of the primary tumor is not 
known. In the remaining 18 patients 
the ocular/orbital metastasis pro- 
duced symptoms before it was known 
that the patient was harboring a car- 
cinoma elsewhere in the body. De- 
spite the lack of a history of a pri- 
mary carcinoma in these 18 patients, 
the ophthalmologist succeeded in 
making the correct diagnosis. 

In 31 of the 227 patients, the clini- 
cal diagnosis was malignant mela- 


"noma. In four cases the erroneous 


clinical diagnosis of malignant mela- 
noma was made premortem, and in 
the remaining 27 cases the clinical 
diagnosis was made before perform- 
ing a surgical procedure, which in all 
but one case consisted of enucleation. 
In the overall group of 31 patients, 
the metastatic carcinoma simulating 
a melanoma was intraocular in 30 
cases and orbital in the remaining 
one. 

In 43 patients the preoperative or 
premortem clinical diagnosis was 
simply “intraocular tumor,” as the 
clinician was undecided as to the na- 
ture of the tumor. 

In 17 patients the clinical diagnosis 
was glaucoma. In eight persons the 
glaucoma was described as "absolute" 
and in the remaining nine as “second- 
ary.” In three of the nine patients 
with secondary glaucoma the process 
was regarded as resulting from an 
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Testicle 3.1 6.5 6.5 6.7 
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Colon 0.9 0.9 1.1 IL 0.9 1.0 
Rectum 0.9 0.9 1.1 0.9 1.0 
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Ileum 1 1 AK 1 Pdo e RE 0.4 0.9 i 6.7 b A ror 
Not determined 41 29 23 6 12 8 E 18.3 26.9 24.7 40.0 10.3 7.8 30.8 
Total 2247 108 93 15 116 103 13 100.0 100.00 100.0 100.0 100.0 100.0 100.0 


* Percentages may not add to 100.0 because of rounding. 
t In three additional cases metastasis was confined to the optic nerve. In two of these cases the primary tumor arose in the stomach of 
male patients, and in the remaining case arose in the breast of a woman. 
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iridocyclitis. In all 17 patients the pos- 
sibility of an associated ocular tumor 
had been overlooked. In most of them 
the metastasis was to the anterior 
segment and originated from a hith- 
erto unrecognized, previously silent 
primary site. 

Site of Primary Tumor.—The pri- 
mary sites of the tumors that me- 
tastasized to the eye, orbit, or optic 
nerve are recorded in Table 6. The 
primary sites accounting for the most 
cases were the breast and lung. All of 
the patients with carcinoma of the 
breast were women. The breast was 
the site of the primary carcinoma in 
77% of all the women in this investi- 
gation. The lung was the site of the 
primary tumor in 49% of the men in 
the study, and in 11% of the women. 
These figures are of particular inter- 
est when compared to Hart’s* sum- 
mary of metastatic tumors on file in 
the Registry of Ophthalmic Pathol- 
ogy as of 1958. At that time there 
were 60 tumors metastatic from the 
breast (all of the patients being 
women) and 28 from the lung (all of 
the patients being men). In the pres- 
ent investigation the total number of 
cases originating from a breast carci- 
noma is 90 (a 50% increase), but the 
number of cases in which the primary 
site was in the lung has increased to 
66 (an increase of well over 100%). 
These data reflect the remarkable in- 
crease in bronchogenic carcinoma 
that has been observed in the past 
two decades. 

The third largest category of pri- 
mary sites is a composite of cases in 
which the primary site could not be 
established with certainty. There 
were 41 of these. Study of the patho- 
logic material provided suggestive 
evidence regarding the most likely 
primary site in all but 14 of these 
cases. Of the remaining 27 patients, 
examination of the specimens sug- 
gested the following as primary sites: 
lung, 19 patients; gastrointestinal 
tract, 4 patients; breast, 2 patients; 
kidney, 1 patient; and paranasal sinus 
or nasopharynx, 1 patient. The obser- 
vation that the lung was regarded as 
the most likely primary site in 19 pa- 
tients in this category renders even 
more impressive the increasing im- 
portance of bronchogenic carcinoma 


280 Arch Ophthalmol/Vol 92, Oct 1974 


mE Se PT SL ec AR 
wt ] E Je a PUN 


Table 7.—Temporal Relationship of Ocular Symptoms to Detection of the Primary 
Tumor in 227 Patients With Carcinomas Metastatic to the Eye and Orbit 


Symptoms First Appeared 


Detection of primary neoplasm preceded eye symptoms 
Eye symptoms preceded detection of primary neoplasm 


No. of Cases Yo 
114 
105 


Primary and eye symptoms appeared at about the same time 


Not stated 
Total 


Table 8.—Period From Therapy for Primary Tumor to Onset of Ocular/Orbital 
Symptoms in 227 Patients With Carcinomas Metastatic to the Eye and Orbit 


Temporal Relationship of Therapy of Primary 


Tumor to Onset of Ocular Symptoms 


A. Therapy of primary tumor preceded ocular 


symptoms 
Less than 1 yr 
1-1.9 
2-2.9 
3-3.9 
4-4.9 
5-5.9 
6-6.9 
7-7.9 
8-8.9 
9-9.9 
10 yr and over 
Duration not stated 


. Ocular symptoms preceded detection of 
primary tumor 

. Primary and ocular symptoms appeared 
at about the same time 


. Not stated whether symptoms of primary 


tumor or ocular metastasis appeared first 


Total 
* See Table 9. 





as a cause of metastasis to the eye 
and orbit. 

During the course of this study, fol- 
low-up information was sought re- 
garding the 41 patients in whom the 
site of the primary tumor was unde- 
termined. It was learned that 5 of the 
patients were alive, 5 had died and 
had been autopsied, and 23 others had 
died but had not been autopsied. No 
follow-up information could be ob- 
tained in the eight remaining cases. 

Time From Onset of Ocular Symp- 
toms to Therapy.—Of the 227 patients 
in the study, the ocular/orbital tis- 
sues were obtained surgically in 187 
and at the time of postmortem exam- 
ination in the remaining 40 patients. 
Of the 187 patients treated surgically, 
147 received this therapy within six 
months of the onset of ocular/orbital 
symptoms. 

Temporal Relationship of Ocular/ 
Orbital Symptoms to Detection of the 


Primary Tumor.—This information is 
provided in Table 7. 

Detection of primary neoplasm pre- 
ceding ocular/orbital symptoms.—In 
114 cases ocular/orbital symptoms de- 
veloped in patients already known to 
have had a primary tumor elsewhere 
in the body (Table 7). Of these 114 tu- 
mors, 82 were primary in the breast, 
15 in the lung, and 6 in the testicle. 
Two were primary in the colon, stom- 
ach, rectum, and prostate gland, re- 
spectively. One was primary in the 
ileum, kidney, and thyroid gland, re- 
spectively. 

In 107 of the 114 patients, the 
length of time between treatment of 
the primary tumor and onset of ocu- 
lar/orbital symptoms was known and 
is recorded in Table 8. Six of these pa- 
tients did not develop symptoms of 
ocular/orbital metastasis until ten 
years or more had elapsed since the 
primary tumor was treated (Tables 8 
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Table 9.—Interval From Therapy of 
Mammary Tumor to Onset of Ocular 
Symptoms in 82 Patients With 
Carcinomas Metastatic to the Eye 
and Orbit 


Interval From Therapy of 
Mammary Tumor to 
Onset of Eye Symptoms 


Less than 1 mo (2 weeks) 


— mh — — — — — — Ul l»010 On I» — ND — 


Median interval—24 mo 
Interval unknown 


Total 





Table 10.—interval From Ocular 
Therapy to Detection of Primary 
Tumor in 72 Patients With 
Carcinomas Metastatic to the Eye 

and Orbit 








Duration From Ocular 
Therapy to Detection 
of Primary Tumor No. o 


Less than 1 mo 8 
1 mo 0 
2 mo 9 
3 mo 6 
4 mo 7 

5 mo 3 

3 
1 
1 
2 
1 
1 
1 
1 

















— 


6 mo 

7 mo 

8 mo 
10 mo 
12 mo (kidney) 
14 mo (lung) 
18 mo (lung) 
30 mo (breast) 


Primary and ocular 
symptoms appeared 
at approximately 
same time 7 
Duration not stated 11 


Total 





* This table excludes the 41 cases with 
undetermined site of primary tumor and 114 
cases where primary tumor was manifested 
first. 
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and 9). In each of these six women the 
primary tumor was a carcinoma of 
the breast. Symptoms of ocular/ 
orbital metastasis did not occur until 
10, 11, 12, 13, 18, and 25 years, respec- 
tively, had elapsed from the time of 
mastectomy. 

Of the 227 patients in the overall 
study, the most common primary site 
was the breast (Table 6), accounting 
for a total of 90 cases. In 82 of these 
90 women, evidence of ocular/orbital 
metastasis occurred after therapy for 
the primary mammary carcinoma had 
been effected (Table 9). The median 
interval, in the 76 patients in whom 
the duration from treatment of the 
breast carcinoma to development of 
ocular/orbital symptoms was known, 
was 24 months. In eight of the 90 
women, the presence of a mammary 
carcinoma was not recognized until 
after evidence of ocular/orbital me- 
tastasis had developed. In one of 
these eight patients, evidence of ocu- 
lar metastasis appeared 2% years be- 
fore the primary carcinoma of the 
breast was detected. In three cases, 
the interval was unknown, and in the 
remaining four women, the intervals 
were one month, two months, three 
months, and six months, respectively. 

Detection of Primary Neoplasm af- 
ter Onset of Ocular/Orbital Symp- 
toms.—In almost one half (46%) of all 
patients in the overall study, ocular 
symptoms developed before it was 
recognized that the patient was har- 
boring a primary tumor elsewhere in 
the body (Table 7). Most of these pa- 
tients had been regarded clinically as 
having a primary uveal malignant 
melanoma on ocular examination. In 
other instances, however, the possi- 
bility of a primary tumor had been 
overlooked, and the clinical diagnosis 
at the time of enucleation or biopsy 
was listed variously as “glaucoma,” 
"iridocyclitis," or others. The interval 
from treatment (usually enucleation 
or orbital biopsy) of the ocular symp- 
toms to detection of the primary tu- 
mor is recorded in Table 10. In four 
patients the interval from treatment 
of the ocular/orbital lesion to detec- 
tion of the primary site was unusually 
long, ranging from 12 to 30 months. 
In two of these four subjects, the pri- 
mary site was the lung. In the two re- 


maining patients, the primary carci- 
noma arose in the kidney and breast, 
respectively (Table 10). 

In the group of patients that devel- 
oped evidence of ocular/orbital me- 
tastasis before the presence of the 
primary tumor was recognized, the lo- 
cation of the primary tumor was de- 
termined eventually in 64 cases. In 43 
of these, the lung was the primary 
site. In eight patients the breast and 
kidney, respectively, were the sites of 
the primary tumor. Of the five re- 
maining cases, the primary tumor 
was in the pancreas in two patients, 
and in the prostate gland, testicle, 
and stomach, respectively, in the 
three other patients (Table 11). 

In the overall investigation of the 
227 patients with metastatic carci- 
noma, the lung was the second most 
common primary site, being estab- 
lished in 66 patients (Table 6) and 
suspected in an additional 19 pa- 
tients. Of the 66 persons with proven 
primary tumors of the lung, ocu- 
lar/orbital symptoms preceded detec- 
tion of the primary tumor in 43 
(Tables 11 and 12), onset of ocu- 
lar/orbital symptoms was about 
simultaneous with detection of the 
primary lung tumor in seven (Table 
13), and the primary lung tumor had 
been detected before development of 
ocular/orbital symptoms in the re- 
maining 16 patients. (Table 13). 
These figures illustrate the well- 
known propensity of bronchogenic 
carcinomas to metastasize early, 
often before there is any other clini- 
cal evidence of the previously silent 
primary tumor. When bronchogenic 
carcinoma first appears in the form of 
an ocular or orbital metastatic le- 
sion, great clinical confusion under- 
standably results. Failure to suspect 
metastatic tumor often leads to enu- 
cleation of the eye in the mistaken 
belief that the mass seen in the cho- 
roid is a primary malignant mela- 
noma. If the site of metastasis is the 
anterior portion of the uveal tract 
(iris and ciliary body) rather than the 
choroid, iridocyclitis and secondary 
glaucoma frequently dominate the 
clinical picture, and the possibility of 
tumor is often overlooked. 

The kidney was the only other or- 
gan exhibiting such a striking pro- 
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Table 11.—Site of Primary Tumor* 


Primary Tumor 


‘ Lung 
Breast 
? Kidney 

A Pancreas 

l Prostate gland 
Testicle 
Stomach 





y * In patients developing ocular symptoms 
; before detection of primary tumor in 64 
carcinomas metastatic to the eye and orbit. 


Table 12.—Interval From Ocular 
Therapy to Detection of Primary 
Pulmonary Tumor* 


Interval From Ocular 
Therapy to Detection 
of Pulmonary Tumort 


X Less than 1 mo 
- 1 mo (one case at autopsy) 
: 2 mo 
3 mo 
4 mo 
5 mo 
j 6 mo 
7 mo 
8 mo (at autopsy) 
14 mo (at autopsy) 
18 mo (established at autopsy) 


Total 


-à =à — d - N32 C» OFF ^ - CO 


> 
* 


* [n 40 patients with carcinomas metastat- 
ic to eye and orbit. 

t Median interval—2 months. 

t Excludes 3 cases with interval unknown. 


Table 13.—Interval From Therapy 
of Primary Pulmonary Tumor 
to Onset of Ocular Symptoms* 


Interval From Therapy 
| of Pulmonary Tumor 
to Onset of 
; Ocular Symptomst 


Y Less than 1 mo 
1 mo 
2 mo 
4 mo 
5 mo (one a carcinoid) 
6 mo 
7 mo 
10 mo 
11 mo 
32 mo (carcinoid) 
72 mo (carcinoid) 
Primary and eye 
symptoms appeared 
at about the same time 


Total 


=h — mh =ò mh ND) N =à = OD — 


* In 22 patients with carcinomas metastat- 
ic to eye and orbit. 

T Median interval—5 months. 

ł Excludes 1 case of primary pulmonary 
tumor with interval not stated. 
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Fig 1.—Actuarial survival rates for 168 cases of carcinoma metastatic to the eye and 
orbit. 


pensity for producing ocular/orbital 
metastasis before the presence of the 
primary tumor was recognized. Eight 
of the nine renal tumors in the study 
caused ocular/orbital symptoms in 
patients who appeared otherwise 
well, the renal tumor having been "si- 
lent" theretofore. The median inter- 
val between ocular/orbital surgery 
and detection of the primary renal tu- 
mor was seven months. Conversely, of 
the seven testicular tumors studied, 
only one caused ocular symptoms be- 
fore the primary tumor had been 
found. 

Mortality.—The last known status 
of the 227 patients in this investiga- 
tion is recorded in Table 14. Follow- 
up information was obtained in all 


but ten cases. One hundred and 
ninety-two of the patients were 
known to have died of metastatic tu- 
mor. Only 15 patients were still alive, 
and of these, only eight (8.5% of the 
patients in the study) were well, 
without known metastasis. The other 
seven survivors had metastatic le- 
sions elsewhere in the body. 

The interval from enucleation or 
other ocular/orbital surgery to the 
patient’s last known status is listed in 
Table 15. The actuarial survival rates 
are recorded in Table 16 and shown 
graphically in Fig 1. The median sur- 
vival was 7.4 months from the time of 
ocular/orbital surgery (Fig 1). 

Only three patients survived more 
than 78 months (Table 15). One of 
















Last Know Status 


Alive 
With metastasis 
Without known metastasis 


Dead 


From other known cause 
Cause unknown 


No follow-up obtainable 
Total cases 


Table 14.—Last Known Status in 217 Cases 
of Carcinoma Metastatic to the Eye and Orbit 


From metastatic carcinoma 192 





15 6.6 
3.1 
3.5 

202 89.0 
84.6 
3.1 
1.3 
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No. 
Interval From 
Ocular Therapy Dead of 
to Last Known Metastatic 
Status (Mo) Total Carcinoma 


Under 6 73 73 

6-12 45 44 
13-18 1 
19-24 
25-30 
















Total 


Last Known Status 
9700008007 














31-36 2 2 

37-42 2 1 1 1.2 0.7 6.7 
43-48 1 di 1 0.6 a 6.7 
49-54 3 1 2 1.9 0.7 13.3 
55-60 

61-66 

67-72 em 2 y 

73-78 2 1 1 1.2 0.7 6.7 
79 and over 3 2 1 1.9 1.4 6.7 









ot 


Dead of 
Metastatic 


Alive Total Carcinoma Alive 


* [n 160 cases of carcinoma metastatic to eye and orbit. 
1 Percentages do not add to 100.0 because of rounding. 


Table 16.—Actuarial Survival Rates* 
in 168 Cases of Carcinoma 
Metastatic to the Eye and Orbit 


Interval From Ocu- 
lar Therapy to Last 
Known Status (Mo) 


Under 6 
6-12 
13-18 
19-24 
25-30 
31-36 
37-42 
43-48 
49-54 
55-60 
61-66 
67-72 
73-78 
79 and over 


Survival Rate, % 


* Percent of patients who can expect to 
enter the n^ interval alive. 


them is still alive and employed 15 
years after her eye containing a 
metastatic bronchial carcinoid was 
enucleated in the mistaken belief 
that a primary malignant melanoma 
of the choroid was present. She has 
had symptoms of metastatic carcinoid 
for several years. This is the patient 
originally reported by Rosenbluth 
and associates. The two other pa- 
tients who survived longer than 78 
months both died subsequently of 
metastatic tumor. One of these pa- 
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tients was a man who succumbed to a 
metastatic ileal carcinoid nine years 
and three months after a metastatic 
carcinoid had been excised from his 
orbit. The second patient was a 
woman who died of metastatic carci- 
noma of the breast 13 years and two 
months after one eye had been enu- 
cleated in the mistaken belief that it 
contained a choroidal malignant 
melanoma. She had undergone mas- 
tectomy for carcinoma 12 years be- 
fore developing the symptoms of 
choroidal metastasis that led to enu- 
cleation. 


Comment 


Surgical Bias of Material in the 
Registry of Ophthalmic Pathology.—In 
the Registry of Ophthalmic Pathol- 
ogy at the Armed Forces Institute of 
Pathology, the number of surgically 
removed specimens far exceeds the 
number of specimens obtained at au- 
topsy. Reflecting this fact, most of 
the metastatic carcinomas included in 
this investigation had been removed 
surgically, rather than at autopsy. 
There is generally no particular rea- 
son to enucleate an eye known to con- 
tain a metastatic carcinoma unless 
intractable pain is present.” The other 
principal situation in which an eye 
containing a metastatic carcinoma is 
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enucleated occurs when the clinician 
believes the tumor he sees to be a 
primary uveal malignant melanoma 
rather than a metastatic carcinoma. 
Most carcinomas metastatic to the 
eye occur in a clinical situation where 
their true nature is readily apparent, 
however, and the question of a pri- 
mary uveal malignant melanoma 
does not arise. These eyes may be 
treated, with rather satisfactory re- 
sults, using radiotherapy, chemother- 
apy, or hormonal therapy. In some 
instances treatment may prove inef- 
fective, and secondary glaucoma with 
intractable pain may develop. Enu- 
cleation may be advisable in this 
event. Aside from these occasional 
exceptions, however, eyes containing 
metastatic carcinomas are seldom 
surgically enucleated and in most 
cases are not obtained for study after 
death. Consequently, few of them will 
eventually arrive in the pathology 


laboratory. 
Most metastatic carcinomas in an 
ophthalmic pathology laboratory, 


therefore, are from a selected minor- 
ity of cases that caused difficulty ei- 
ther for the patient (in the form of 
intractable pain) or for the oph- 
thalmologist (the mass having simu- 
lated clinically a primary uveal malig- 
nant melanoma). 

Frequency of Metastatic Carcinoma 
vs Primary Uveal Malignant Mela- 
noma.—Malignant melanoma is usu- 
ally regarded as the most common 
malignant intraocular tumor of 
adults.''»*?»* Carcinoma metastatic to 
the eye is generally accorded a rather 
distant second place. Thus, in the 
Registry of Ophthalmic Pathology at 
the Armed Forces Institute of Pathol- 
ogy there are 196 cases on file of 
carcinoma metastatic to the eye, in 
contrast to about 4,500 primary ma- 
lignant melanomas of the uvea. Sim- 
ilarly, Greer’s study of the records at 
the Institute of Ophthalmology in 
London for the years 1935 through 
1958 disclosed 40 cases of carcinoma 
metastatic to the choroid compared to 
1,274 cases of primary choroidal ma- 
lignant melanoma.’ 

There is growing belief that carci- 
noma metastatic to the eye is less 
rare than one would surmise from 
these statistics and that it actually 
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may be more common than primary 
uveal malignant melanoma. The data 
just mentioned are derived from two 
large ophthalmic pathology labora- 
tories, and the bias toward surgically 
removed specimens in such facilities 
has been noted earlier in this section. 
The management of choroidal malig- 
nant melanoma includes, in almost 
every case, enucleation. All of these 
eyes will subsequently be received 
and registered in the ophthalmic pa- 
thology laboratory, but because the 
management of carcinoma metastatic 
to the eye includes enucleation only in 
the event of intractable pain, only a 
small percentage of all eyes known to 
contain metastatic carcinoma will be 
received in the laboratory. These few 
cases, plus those occasional instances 
in which a carcinoma metastatic to 
the eye is erroneously regarded as a 
primary uveal malignant melanoma, 
will be virtually the only ones re- 
ceived in the pathology laboratory. 
Other investigators have carried 
out several studies in an attempt to 
obtain a better perspective of the fre- 
quency with which the eye becomes 
involved by metastatic carcinoma. An 
ocular metastatic lesion may be pres- 
ent but small and asymptomatic. 
Such a lesion will usually escape de- 
tection and will be found only if the 
eyes are examined at autopsy. In Fig 
2, a focus of metastatic carcinoma is 
present in the iris of a patient who 
died of bronchogenic carcinoma. 
There had been no symptoms or signs 
of ocular involvement. Had the eye 
not been examined microscopically, 
one would not have known that a 
metastatic tumor was present. It is 
recognized that reliable statistics 
cannot be compiled solely on the basis 
of those patients seen in consultation 
by the ophthalmologist. Ocular meta- 
static lesions typically develop late in 
the course of the disease, and symp- 
toms of ocular involvement may be 
overlooked in the seriously ill patient. 
This patient will not be referred to an 
ophthalmologist. Or, even if his physi- 
cian carries out routine fundus exam- 
inations and is able to detect an ocu- 
lar metastatic tumor, referral of the 
gravely ill patient to an ophthalmol- 
ogist will often understandably be 
omitted. Those patients who are re- 
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ferred to the ophthalmologist for 
diagnosis and management are usu- 
ally in a more robust state of health 
at the time ocular involvement super- 
venes. Albert and associates? at the 
University of Pennsylvania have re- 
cently provided additional evidence in 
support of this view. They remarked 
that patients with known metastatic 
disease are rarely treated in an eye 
hospital and that ocular tissue from 
such patients is seldom submitted to 
an ocular pathology laboratory. Con- 
versely, they observed that at a hospi- 
tal where large numbers of patients 
are treated for systemic malignant 
tumors, the number of persons with 
metastasis to the eye or orbit would 
be correspondingly higher. These au- 
thors collected a series of 85 adult 
patients with intraocular tumors ex- 
amined at the Department of Oph- 
thalmology at the University of 
Pennsylvania during the preceding 15 
years. In 61, the lesion was a primary 
malignant melanoma of the uvea. In 
the remaining 24, the tumor was a 
carcinoma metastatic to the eye. In 17 
additional patients, the ocular adnexa 
were involved by metastatic carci- 
noma. In this clinical study by Albert 
and associates,’ the disparity between 
the frequency of primary uveal mela- 
noma and metastatic carcinoma was 
markedly less than in the two series 
referred to above.*^ 

The approach to determining the 
frequency of ocular involvement by 
metastatic carcinoma has, therefore, 
generally been to survey for the pres- 
ence of ocular involvement a large 
series of patients known to have car- 
cinoma. These studies have been ei- 
ther clinical or pathologic. In a clini- 
cal study of 8,712 patients with 
malignant tumors, most of them ap- 
parently without known metastasis 
to another site, Godtfredsen'* found 
six persons with ocular metastasis. It 
seems likely that had this large group 
of patients been followed until the 
time of their deaths, additional in- 
stances of ocular metastasis would 
have been detected. Albert and asso- 
ciates? carried out a somewhat similar 
clinieal study, a major difference 
being that all patients surveyed were 
known to have carcinoma with metas- 
tasis elsewhere but had no previous 


-T "Vd UK OUI TU rr se SS "y Neri 
TEO E T AEN SES EEE RE QUY 


diagnosis of ocular metastasis. Ocular 
examinations were carried out over a 
two-year period on 213 adult patients. 
Most of the primary tumors were in 
the lung, breast, or gastrointestinal 
tract. Clinically detectable metastasis 
to eye or orbit was found in ten of the 
213 patients (4.7%), a figure higher 
than previous studies had demon- 
strated. One half of the patients with 
metastatic tumors had orbital in- 
volvement only (2.35% of the 213 pa- 
tients), and the remaining one half 
had tumors metastatic to the choroid 
(2.35% of the 213 patients). 

Several surveys have been done on 
the basis of pathologic examination 
of the eyes of a series of patients 
dead from metastatic carcinoma. 
Güthert and associates" examined 
the posterior segment of the eyes of 
853 patients who had died of carci- 
noma. Ocular metastasis was found in 
four cases (0.5%). Bloch and Gartner"? 
have recently reported their observa- 
tions in a similar study. They exam- 
ined pathologically the eyes and adja- 
cent orbital structures of 230 patients 
who had died of carcinoma. Meta- 
static foci were found in 28 cases 
(12%). In 23 instances, the metastatic 
tumor was confined to the eye. In 
three additional patients only the or- 
bital tissues were involved, and in the 
remaining two patients, both the eye 
and orbit were involved. The number 
of patients with intraocular metasta- 
sis was, therefore, 25 (or about 11%). 
The authors did not indicate whether 
the “metastatic foci” they observed 
were limited to instances of frank 
new growths in the ocular and adnex- 
al tissues or whether their definition 
of metastatic foci included instances 
in which the neoplastic cells were 
merely seen as tumor emboli in the 
vascular channels of the eye. Among 
the 230 patients in their series were 
52 who died of breast carcinoma. 
Nineteen of them (37%) were found to 
have ocular metastasis on  post- 
mortem examination. 

The studies of Albert and associ- 
ates, Bloch and Gartner,” and Güth- 
ert and associates" support the in- 
creasing belief that the most common 
malignant tumor of the adult eye is 
metastatic carcinoma rather than pri- 
mary malignant melanoma. The most 
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Fig 2.—A prominent focus of metastatic carcinoma involves the pupillary zone of the 
iris temporally. The primary site was a bronchus. No symptoms or signs of ocular metas- 
tasis had been evident clinically (hematoxylin-eosin, x 50; AFIP neg 73-3062). 


common sources of ocular metastasis 
are the breast, the lung, the kidney, 
the gastrointestinal tract, the tes- 
ticle, and the prostate gland (Table 
6). The American Cancer Society esti- 
mated that 230,000 Americans would 
die of carcinoma originating in one of 
these six primary sites during 1972.' 
A rough estimate regarding the total 
that would have ocular metastasis can 
be obtained by applying on this large 
scale the figures derived from the 
three studies mentioned.*'^" From 
the incidence of involvement shown 
in the study by Güthert and associ- 
ates“ (0.5%), one would estimate that 
about 1,150 of these 230,000 patients 
would develop ocular metastasis. Ap- 
plying the higher figure (2.85%) of AI- 
bert and associates’ would yield a 
projected total of 5,400 patients in a 
year, and from the still higher total 
(11%) of Bloch and Gartner" the esti- 
mated number developing ocular me- 
tastasis in 1972 would be about 25,300. 

The American Cancer Society esti- 
mated that in 1972 there would be 
only 600 new cases of cancer origi- 
nating in the eye. This figure in- 
cludes both children and adults. Many 
of these 600 tumors would be tumors 
other than malignant melanoma. For 
example, in Connecticut about 30% of 
patients with ocular cancers are chil- 
dren under age 10, most of whom 
have retinoblastomas.'* Thus, one 
would estimate that in the United 
States there are each year about 400 
to 500 new cases of primary uveal ma- 
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lignant melanoma. This is in sharp 
contrast to the projected estimates 
for new cases of carcinoma meta- 
static to the eye, which, as mentioned, 
have been calculated here as lying 
somewhere between 1,150 and 25,300. 

It no longer appears tenable to re- 
gard uveal malignant melanoma as 
the most common malignant tumor of 
the adult eye. 

Propensity for Ocular/Orbital Metas- 
tases to Develop From Certain Primary 
Sites.-The notable infrequency with 
which some tumors (such as carci- 
nomas of the gastrointestinal tract) 
metastasize to the eye and orbit is of 
considerable interest, particularly 
when viewed in the light of total can- 
cer deaths. The American Cancer So- 
ciety estimated that 345,000 Ameri- 
cans would die of cancer in 1972.'* Of 
these patients, the esophagus, stom- 
ach, and bowel would account for 
69,000, the lung for 69,000, and the 
breast for 32,000. 

Carcinoma of the breast causes less 
than 10% of all cancer deaths, but in 
the present investigation accounted 
for 40% of all the cases in the study 
(Table 6). Conversely, tumors of the 
esophagus, stomach, and bowel, ac- 
counting for 20% of all cancer deaths, 
were responsible for only 3.5% of the 
ocular/orbital metastatic lesions in 
this investigation (Table 6). 

The biologic factors responsible for 
the relative frequency with which 
breast carcinoma involves the eye, in 
contrast to the rarity with which gas- 


trointestinal tumors do, are unknown. 
In patients with cancer, tumor cells 
may frequently enter the blood- 
stream and thereby be dispersed 
throughout the body. But the ability 
of these newly deposited metastatic 
cells to remain alive and flourish 
probably varies greatly with their 
site of origin, “soil factors” in the tis- 
sue in which they are deposited, re- 
sistance of the patient, and a number 
of unknown determinants. Many pa- 
tients with carcinoma of the breast 
survive for a long time, despite the 
presence of known metastasis. This 
prolonged survival may “give time” 
for ocular metastasis to develop and 
may account, in part, for the high fre- 
quency of ocular invoivement in pa- 
tients with carcinoma of the breast. 

Clinical Management.—In this study 
of metastatic carcinomas in the 
Registry of Ophthalmic Pathology, 
treatment of the tumors was difficult 
to evaluate in many cases because 
clinical details of therapy were not 
available. In cases on which clinical 
details were available, comments on 
management are included where ap- 
propriate in Part 2 (metastasis to the 
anterior segment) and Part 3 (metas- 
tasis to the orbit) of this investiga- 
tion, that will be published elsewhere. 

The broad outlines of managing pa- 
tients with carcinoma metastatic to 
the eye or orbit have recently been 
summarized.’ 


Conclusions 


All 227 cases of carcinoma meta- 
static to the eye or orbit on file in the 
Registry of Ophthalmic Pathology at 
the Armed Forces Institute of Pathol- 
ogy were included in this study. The 
predominant involvement was in the 
eye itself in 196 cases, in the orbit in 
28, and in the optic nerve in the re- 
maining 3 patients. The ocular/or- 
bital tissues had been obtained surgi- 
cally in 187 cases and at postmortem 
examination in 40. There was no pre- 
ponderance of left-sided involvement, 
a remarkable observation in view of 
the prevailing dictum that the left 
eye is involved more often than the 
right eye by a ratio of 1.5 to 1. 

The primary sites accounting for 
the most cases were the breast (40%) 
and the lung (29%). In 18% of the pa- 


Metastatic Carcinoma to Eye and Orbit/Ferry & Font 285 











tients, the location of the primary tu- 
mor could not be established. Other 
primary sites included kidney (4%), 
gastrointestinal tract (3.5%), testicle 
(3%), prostate gland (1.396), pancreas 
(0.9%), and thyroid gland (0.4%). 
From 1958 through 1970, 30 new cases 
of mammary carcinoma metastatic to 
the eye or orbit were received at the 
Registry of Ophthalmic Pathology. In 
the same period there were 38 new 
cases of bronchogenic carcinoma 
metastatic to the eye or orbit, re- 
flecting the marked increase in tu- 
mors of the lung during recent years. 
Among the 227 patients, detection 
of the primary neoplasm preceded 
ocular/orbital symptoms in 114, and 
ocular/orbital symptoms preceded de- 
tection of the primary neoplasm in 
105. In seven patients the symptoms 
of the primary tumor and symptoms 
of ocular/orbital involvement ap- 
peared at about the same time, and in 
one patient the temporal relationship 
of ocular/orbital symptoms to detec- 
tion of the primary tumor could not 
be determined. In 82 of the 90 women 
with metastatic carcinoma of the 
breast, evidence of ocular/orbital me- 
tastasis appeared after the primary 
tumor of the breast had been de- 
tected. Of the 66 patients with meta- 
static lung tumors, however, evidence 
of ocular/orbital metastasis appeared 
before detection of the primary tumor 
in 43 (about two thirds of the cases). 
These figures illustrate the well- 
known propensity of bronchogenic 
carcinoma to metastasize early, often 
before there is any other clinical evi- 
dence of the previously “silent” pri- 
mary tumor. The kidney was the only 
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other organ exhibiting such a striking 
tendency for producing ocular/orbital 
metastasis before the presence of the 
primary tumor was recognized. Eight 
of the nine renal tumors in the study 
caused ocular/orbital symptoms in 
patients who otherwise appeared 
well, the renal tumors having been oc- 
cult until then. 

Follow-up information was ob- 
tained in all but ten of the 227 pa- 
tients. Of the 217, 192 were known to 
have died of metastatic tumor. Only 
15 patients were still alive, and of 
these, only 8 (3.5% of the patients in 
the study) were well, without known 
metastasis. The other seven survivors 
had metastatic lesions elsewhere in 
the body. The median survival was 7.4 
months from the time of ocular/orbit- 
al operation. 

Data are presented suggesting 
that, contrary to prevailing opinion, 
the most common malignant tumor of 
the eye is metastatic carcinoma, 
rather than primary uveal malignant 
melanoma. 

The pathologic and biologic fea- 
tures of those tumors that involved 
predominantly either the anterior 
segment of the eye or the orbit will be 
published elsewhere as Part 2 and 
Part 3, respectively, of this study. 


This investigation was supported in part by 
Public Health Service training grants 5 T01 
EY00041-07 and 5 T01 EY-0032 from the Na- 
tional Eye Institute. 

Maggie C. Williams provided statistical assist- 
ance. 
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C aE? 


Angle-Closure Glaucoma Secondary to 


Ciliary Body Swelling 


Charles D. Phelps, MD 


Two cases of unilateral angle-closure 
glaucoma were accompanied by marked 
myopia and dramatic shallowing of the 
anterior chamber. Between attacks the 
anterior chambers were deep. The cause 
may be a spasm and swelling of the ciliary 
body. 


wo young adults have recently 
been treated in our clinic for re- 
current attacks of an unusual variety 
of unilateral secondary angle-closure 
glaucoma. Each attack began sud- 
denly with a marked myopic change 
in refraction accompanied by a dra- 
matic shallowing of the anterior 
chamber, closure of the chamber 
angle, and increase in intraocular 
pressure. Between attacks their ante- 
rior chambers were deep, and the 
chamber angles were wide open. The 
attacks were promptly relieved by 
treatment with cycloplegic eyedrops 
and corticosteroids. 


Report of Cases 


CasE 1.—A 23-year-old white housewife 
has for the past four years been afflicted 
by intermittent episodes of pain and red- 
ness which affect one eye or the other, but 
never both together. On seven occasions vi- 
sion has blurred within 24 hours of the on- 
set of the attack; during three other epi- 
sodes vision has been unaffected. 
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Fig 1.—Unaffected right eye (patient 1). 


Between attacks, her visual acuity in 
each eye is 6/4.5 without correction for re- 
fractive error. Intraocular pressures are in 
the low teens, anterior chambers are deep, 
and the chamber angles are extremely 
wide. Each eye appears completely normal, 
including position and shape of the lens. 

During a typical attack, visual acuity in 
the involved eye decreases to 6/60, but im- 
proves to 6/6 with a myopic correction of 
—2.75 to —5.00 diopters. The superficial 
conjunctival vessels are markedly con- 
gested, and the subconjunctival episcleral 
tissues back into the fornices turn a dusky 
violet red. The eye is tender when pal- 
pated. The anterior chamber is quite shal- 
low because of forward displacement of 
the lens (Fig 1 and 2). Iris bombé is not 
present; however, the chamber angle be- 
comes very narrow and, on three occasions, 
has partially closed, causing the intraocu- 
lar pressure to rise to the middle 20s. 
Aqueous cells, aqueous flare, and precipi- 
tates on the corneal endothelium have 
never been seen. The peripheral retina and 





Fig 2.—Left eye during attack, with shal- 
low anterior chamber (patient 1). 





Fig 3.—Unaffected right eye, with con- 
genital iris cysts and deep anterior cham- 
ber (patient 2). 


choroid, examined by indirect ophthalmos- 
copy and scleral indentation or with a 
Goldmann three-mirror lens when the pu- 
pil was dilated, have always been normal 
without any sign of a choroidal detach- 
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Fig 4.—Left eye during attack, with very 
shallow anterior chamber (patient 2). 








Fig 5.—Left eye following treatment. An- 
terior chamber has deepened (patient 2). 
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Fig 6.—Comparison of normal anterior segment (right side) with changes produced 
by ciliary swelling (left side). Rotation of ciliary body about scleral spur produces 
angle closure, forward displacement of lens, and thickening of lens. 


ment or peripheral inflammation. 

Treatment with cycloplegic drops and ei- 
ther prednisone (40 mg/day orally) or cor- 
ticosteroid injections under Tenon capsule 
typically causes the pain to disappear, the 
pressure to drop to normal, the anterior 
chamber and chamber angle to deepen to 
normal depth and width, and the uncor- 
rected visual acuity to return to 6/4.5, all in 
24 to 48 hours. 

Our diagnosis has been recurrent scle- 
ritis with associated spasm and swelling of 
the ciliary body. Extensive laboratory and 
clinical investigations aimed at detecting 
an associated systemic disease have been 
unrewarding, although the erythrocyte 
sedimentation rate has been between 56 
and 64 mm/hr on three occasions. The pa- 
tient has remained in good general health. 

CASE 2.—A 36-year-old white accountant 
was first seen in consultation 16 years ago 
for evaluation of distorted pupils which 
had been present since infancy. Cysts of 
the iris pigment epithelium were diag- 
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nosed. Both anterior chamber angles were 
noted to contain “abnormal mesodermal 
tissue”; however, the intraocular pressure 
was 13 mm Hg in each eye. Visual acuity 
was as follows: right eye, 6/6; left eye, 
6/12; the patient wore a spectacle correc- 
tion for mixed astigmatism. 

Notable in his general medical history is 
congenital heart disease with anomalous 
drainage of two pulmonary veins into his 
right atrium, an uncorrectable condition 
found at thoracotomy in 1955. In spite of 
this anomaly, his cardiac function is ade- 
quate without medication, and he lives a 
normal, if sedentary, life. 

The patient had no ocular symptoms un- 
til age 36 years, when he suddenly devel- 
oped severe pain, redness, and blurred vi- 
sion in his left eye. He was again referred 
to us, this time with a diagnosis of angle- 
closure glaucoma. 

His unaffected right eye had a visual 
acuity of 6/6 and an intraocular pressure 
of 12 mm Hg. The anterior chamber was 


deep. Large iris cysts partially filled the 
pupil (Fig 3), and anomalies of the cham- 
ber angle were again noted. The chamber 
angle was bridged from peripheral iris to 
Schwalbe line by a band of translucent tis- 
sue containing many rents. This tissue ap- 
peared to be a nearly continuous thin layer 
of very transparent iris processes. 

Visual acuity in the affected left eye was 
6/60 with a spectacle correction of —2.75 
+ 2.25 x 160°, but improved to 6/12 with 
the addition of —5.50 sphere. Intraocular 
pressure was 62 mm Hg. Conjunctival and 
episcleral vessels were markedly injected. 
The aqueous humor was clear, and there 
were no endothelial precipitates. The cen- 
tral anterior chamber was extremely shal- 
low (Fig 4); small pigmented iris cysts 
lined a 4-mm nonreactive pupil. No iris 
bombé was seen; on the contrary, the mid- 
portion of the iris fell back slightly so that 
the iris had the configuration of a volcano. 
However, through a gonioprism, the angle 
of the anterior chamber was closed with 
peripheral iris meeting the cornea anterior 
to Schwalbe line. Viewed through the pu- 
pil, the ciliary body seemed diffusely swol- 
len. Ciliary processes and several tiny 
transparent epithelial cysts were visible on 
its surface. There were no large irregula- 
rities of contour that might suggest a tu- 
mor or a large cyst. The optic disc was 
slightly edematous, and the retinal veins 
were mildly engorged. A choroidal detach- 
ment could not be seen, either by indirect 
ophthalmoscopy or through the contact 
lens. 

Treatment was started with acetazola- 
mide, glycerin, atropine sulfate drops, 
phenylephrine hydrochloride drops, and 
betamethasone administered by injection 
under Tenon capsule. Within 24 hours the 
anterior chamber had deepened somewhat, 
the chamber angle had opened to a normal 
width, and the intraocular pressure had 
fallen to 19 mm Hg. Treatment was contin- 
ued with atropine and corticosteroid drops, 
the anterior chamber continued to gradu- 
ally deepen centrally (Fig 5) and finally, 
five days later, the myopia had dis- 
appeared, and visual acuity had returned 
to 6/12 with glasses. Ultrasonic measure- 
ments along the anteroposterior axis dem- 
onstrated that the lens moved posteriorly 
and became thinner after treatment 
(Table). With the biomicroscope, the lens 
did not appear to be subluxated or sphe- 
rophakic. 

Doses of topical given medications 
were gradually decreased over a three- 
week period. Two weeks after stopping ad- 
ministration of all medication, the patient 
had a second attack, very similar to the 
first, with —3.50 D of induced myopia and 
an intraocular pressure of 55 mm Hg. This 
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attack resolved in 48 hours with topical ap- 
plications of atropine and dexamethasone. 
He is now being treated with a main- 
tenance regimen of atropine sulfate, one 
drop daily. In spite of this prophylaxis he 
has had two milder attacks during an 18- 
month period of follow-up; each subsided 
quickly with addition of dexamethasone. 
Our diagnosis is unilateral angle-closure 
glaucoma secondary to swelling of the cili- 
ary body, with associated findings, proba- 
bly unrelated, of congenital cysts of the 
iris pigment epithelium and anterior 
chamber angle cleavage anomalies. 


Comment 


These two cases of angle-closure 
glaucoma are unusual in several re- 
spects. 

First, the attacks involved only one 
eye (although in the first patient each 
eye was afflicted on separate occa- 
sions). A finding of importance in the 
differential diagnosis was that the 
uninvolved eye had a deep anterior 
chamber with a wide-open chamber 
angle. 

Second, a prominent symptom was 
blurring of vision. This was not due to 
corneal edema or to a malfunctioning 
optic nerve as might be expected in 
acute glaucoma, but instead was 


caused by myopia and could be cor- 


rected by concave lenses. The myopia 
was due to a forward displacement of 
the crystalline lens with a resulting 
anterior displacement of the image 
formed by that lens, and to a round- 
ing and thickening of the lens with a 
resulting increase in its dioptoric 
power. 

Third, elevation of intraocular pres- 
sure resulted from closure of the an- 
terior chamber angle. However, there 
was no associated iris bombé. Fur- 
thermore, treatment which included 
mydriasis did not make the attack 
worse but instead was curative. 

In considering the cause of the 
angle closure, we first looked for evi- 
dence of one of four commonly ac- 
cepted mechanisms. 

Pupillary block was the first mecha- 
nism we considered. In pupillary 
block, flow of aqueous humor through 
the pupil meets with resistance be- 
cause of apposition of iris to the lens. 
This creates a pressure gradient be- 
tween the posterior and anterior 
chamber which billows the periphery 
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Axial Lengths in Patient 2, Measured by an Echographic Technique 
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Anterior 
Chamber 


Eye 


Left 
Before treatment 
After 2 days 
After 12 days 
Right 
Before treatment 
After 2 days 


1.33 
1.45 
3.20 


3.80 
3.65 





of the iris forward against the tra- 
becular meshwork. Some bowing for- 
ward of the iris, known as iris bombé, 
must be present if pupillary block is 
to be diagnosed. No iris bombé could 
be seen in the two present patients. 
In addition, the most common cause 
of pupillary block, primary angle-clo- 
sure glaucoma, was particularly un- 
likely since in the opposite eye the an- 
terior chamber was deep. An absence 
of posterior synechiae, lens subluxa- 
tion, or spherophakia ruled out other 
causes of pupillary block. 

A second and relatively rare mech- 
anism for angle-closure glaucoma is 
plateau iris, in which an anatomically 
narrow anterior chamber angle is sus- 
ceptible to closure during mydriasis 
simply because excessive bunching 
and crowding of the peripheral iris 
into the chamber angle occludes the 
trabecular meshwork. The two pres- 
ent patients could not have had a 
plateau iris mechanism because treat- 
ment that included mydriasis was 
curative. 

A third and common mechanism 
for angle-closure glaucoma is syn- 
echial closure of the chamber angle. 
Synechial angle closure is irrevers- 
ible. Following treatment in the two 
present patients, the angles were 
open without synechiae. 

A fourth quite rare mechanism for 
angle closure occurs when a posterior 
space-occupying lesion pushes the 
lens-iris diaphragm forward. This 
type of glaucoma is seen with retino- 
blastomas, melanomas, and cysts of 
the iris and ciliary body. Although our 
second patient did have iris cysts, his 
angle closure was uniform in all por- 
tions of the angle and was totally re- 
versible. Also, the ciliary body, visible 
gonioscopically through the pupil dur- 
ing the attacks, was diffusely swollen 


Axial Measurements, mm 


Lens Vitreous 


15.30 
14.90 
13.85 


4.8 
4.9 
4.3 


13.60 
13.70 


4.3 
4.3 


rather than lumpy as might be ex- 
pected if it were extensively involved 
with cysts. 

If angle-closure glaucoma in these 
two patients was not due to pupillary 
block, plateau iris, peripheral anterior 
synechiae, or a posterior space-oc- 
eupying lesion, what else could be the 
cause? We were impressed, as was Le- 
vene in similar cases, by the resem- 
blance to malignant glaucoma. Sim- 
ilarities include unilateral forward 
displacement of the lens-iris dia- 
phragm, absence of iris bombé, and a 
favorable therapeutic response to cy- 
cloplegic drugs. Levene has postu- 
lated that malignant glaucoma may 
occur in eyes which have not under- 
gone surgery. These two cases would 
seem to fit his concept. 

However, to label these two cases 
as examples of preoperative malig- 
nant glaucoma does little to further 
an understanding of their pathogen- 
esis, particularly since the patho- 
genesis of classical postoperative 
malignant glaucoma is so poorly un- 
derstood. Malignant glaucoma usu- 
ally involves, either as a primary or a 
secondary event, pooling and trap- 
ping of aqueous humor in the vitreous 
cavity. The entrapped aqueous hu- 
mor then acts as an expanding poste- 
rior segment lesion. There is no evi- 
dence in the present patients for or 
against aqueous being entrapped in 
the posterior segment. 

A simpler explanation for angle 
closure in the two present patients, 
which may also apply to some pa- 
tients with malignant glaucoma, is 
marked swelling of the ciliary body, 
with anterolateral rotation of the cili- 
ary body about its attachment to the 
scleral spur (Fig 6). This would relax 
the zonules, allowing the lens to be- 

‘come rounder and to move forward, 
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inducing myopia. The anterior face of 
the ciliary body and the periphery 
of the iris would be rotated against 
the trabecular meshwork, blocking 
aqueous humor outflow. In support of 
this hypothesis, the ciliary body was 
actually seen to be swollen by gonios- 
copy in the second patient. Detach- 
ment rather than swelling of the cili- 
ary body is another possibility, but 
seems unlikely because in neither pa- 
tient was a choroidal or pars plana 
detachment visible by indirect oph- 
thalmoscopy or contact lens biomi- 
eroscopy. The pain, episcleral conges- 
tion, and response to cycloplegic- 
corticosteroid treatment suggest an 
inflammatory origin, ie, cyclitis or 
scleritis, as cause of the ciliary swell- 
ing. 

The idea that angle-closure glau- 
coma might be caused by hyperemia 
and edema of the ciliary body is not 
new,* although it is neither empha- 
sized nor even mentioned in many of 
today’s standard textbooks. In the 
past the major evidence for this idea 
was the congestion and swelling of 
the ciliary body often seen in histo- 
logie sections of eyes enucleated for 
absolute glaucoma; today, this find- 
ing is usually considered to be a sec- 
ondary rather than a primary phe- 
nomenon. 

Nevertheless, an occasional clinical 
report in addition to those of Levene 
suggests that the patients reported 
here may not be unique. Higgett and 
Smith* describe two patients in whom 
prolonged accommodation produced 
angle-closure glaucoma without iris 
bombé. In each the attacks were re- 
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lieved by cycloplegie drugs. Scheie’ 
briefly mentions two patients, one 
with toxemia of pregnancy and the 
other with renal disease, in whom 
generalized anasarca was associated 
with bilateral narrowing of the ante- 
rior chamber angles and positive 
mydriatic tests. In the first patient a 
myopic shift of 4 to 6 D occurred. The 
chamber angle deepened with recov- 
ery. 

Brockhurst et al* mention one case 
of angle-closure glaucoma associated 
with choroidal detachments in their 
discussion of the complications of pe- 
ripheral uveitis. Gass’ describes one 
patient in whom angle-closure glau- 
coma occurred when an inflammatory 
pseudotumor infiltrated and enlarged 
the ciliary body. 

Perhaps the most analogous situ- 
ation is angle-closure glaucoma fol- 
lowing a scleral buckling operation. 
An anteriorly placed buckle may (1) 
rotate the ciliary body forward, and 
(2) cause a choroidal-ciliary body de- 
tachment which further rotates the 
ciliary body forward, resulting in 
angle-closure glaucoma.'^" 

Recognition of this unusual variety 
of angle-closure glaucoma is impor- 
tant for two reasons. First, it is best 
treated by cycloplegic drugs and cor- 
ticosteroids; conventional treatment 
with miotic drugs is probably con- 
traindicated. Second, although not 
proved to be ineffective in the two 
present patients, it seems very un- 
likely that a peripheral iridectomy 
would be of any benefit. 

Important diagnostic features in- 
clude (1) unilaterality, (2) marked 


myopia, (3) a shallow anterior cham- 
ber with no iris bombé, and (4) a deep 
anterior chamber in the uninvolved 
eye. 


Russell Warren, MD, allowed me to help in the 
diagnosis and management of patient 2. 

Lee Allen prepared the illustrations. 

Karl Ossoinig, MD, performed the ultrasonic 
measurements. 
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Ophthalmic Contact 
B-Scan Ultrasonography 


A Practical Clinical Tool 
James S. Schutz, MD, Nathanial R. Bronson II, MD 


A new contact B-scan ultrasonography 
device has been introduced into clinical 
usage. The results of this portable, simply 
operated instrument in a variety of oph- 
thalmic conditions are reported. It was 
found to be a practical clinical tool in pro- 
viding useful new diagnostic information 
in both ocular and orbital pathological 
conditions. 


hthalmic B-scan ultrasonography 

has been used in several re- 
search centers for a number of 
years.'^ A new instrument, the Bron- 
son-Turner ophthalmic B-scan, a por- 
table, simply operated, contact B-scan 
unit designed specifically for routine 
clinical diagnosis, has recently been 
introduced.: We have found it to be a 
practical tool, especially in providing 
important clinical information that 
was not otherwise available. This pa- 
per is a brief description of the in- 
strument, the technique of its use, 
a summary of characteristic B-scan 
findings, and the indication for its 
use. The findings are based on our ex- 
perience at the Manhattan Eye, Ear, 
and Throat Hospital Ultrasonic Clinic 
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from September 1972, when the con- 
tact B-scan was first introduced, 
through January 1973. 


Materials and Methods 


A detailed description of the develop- 
ment and design of the Bronson-Turner B- 
scan has appeared elsewhere.*’ The device 
consists of a handpiece, or scanning head, 
that transmits and receives ultrasonic 
pulses having a frequency of 10 MHz. The 
scanner is coupled through a flexible light 
cable to an electronic black box and a cath- 
ode-ray tube display screen resembling a 
12-inch portable television set. There are 
only two controls, one of which selects the 
depth of the field displayed on the tele- 
vision screen. The other control varies the 
sensitivity, or gain, of the receiver from 40 
to 80 dB (standardized with reference to 
an echo returned from a flat glass plate). 
The instrument is easily portable, weigh- 
ing only 10 kg, and operates on 110-v, 60- 
cycle current (Fig 1). 

In use, the scanning head is held against 
the patient’s closed eyelid, to which a layer 
of methylcellulose has previously been ap- 
plied (Fig 2). This contact technique elimi- 
nates the need for a water bath to couple 
the sound into the eye, making it con- 
venient for use with patients of any age. 
Our youngest B-scan patient was 1 year 
old. 

Particular care must be taken to avoid 
pressure on the globe, and a thick layer of 
highly viscous methylcellulose is required 
when examining eyes with fresh ocular 
trauma or that have recently undergone 
surgery. The examination is usually, and 
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Fig 1.—Bronson-Turner ophthalmic B- 
scan, with camera. 


Fig 2.—Scanning head positioned for 
use. 
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Fig 3.—Anteroposterior views through normal globe. Arrow points anteriorly. Left, A- 
scan (Ekoline-12 ultrasonoscope): (1) anterior lens capsule; (2) posterior lens capsule; 
(3) vitreoretinal interface with orbital fat echoes to the right. Right, B-scan: (1) posterior 
lens capsule; (2) vitreoretinal interface; (3) optic nerve surrounded by orbital fat. (Cali- 
brated plastic overlay corrects distortion caused by changing a sector type of scan into a 
linear display.) 


most easily, performed with the patient 
supine, but may also be performed on a pa- 
tient seated or, if the patient is a small 
child, held in an adult's arms. The instru- 
ment may be used at the bedside or in the 
operating room. The handpiece may be gas 
sterilized. 

During the examination, the handpiece 
is held at varying angles of inclination and 
obliquity, and the direction of the patient's 
gaze is varied. This produces differing 
cross sectional pictures of the ocular struc- 
tures. Such B-scan examination of a globe 
is comparable to taking slices through an 
egg, displaying an anatomical cross section 
in two dimensions. In contrast, A-scan ul- 
trasonography may be likened to taking a 
narrow bore with a needle biopsy; the re- 
fleeted sound waves are plotted as a 
time/amplitude distribution, representing 
echo strength as a function of distance 
(Fig 3, left). Consequently, B-scan infor- 
mation is far more easily interpreted. 

A camera (Polaroid), an accessory pro- 
vided by the manufacturer of this B-scan, 
may be used to document characteristic 
findings. If photographs (Polaroid) are 
taken, the direction of the patient's gaze 
may be recorded. The clockwise position of 
the scanning head in relation to the limbus, 
as well as the head's vertical, horizontal, or 
oblique angle, may also be noted, and the 
position of the sensitivity control recorded. 
In this manner, photographs may be coded 
for reference. 

With this instrument, however, an ex- 
amination produces a dynamic display of 
successive cross sections taken at a rapid 
scanning rate of ten sweeps per second. 
Such a display, in "real time," cannot 
be adequately captured on static photo- 
graphs. Videotape records that overcome 
this problem have been substituted at 
Southampton Hospital and in our own UI- 
trasound Clinie, and they have proved to 
be a very useful teaching device as well. 

Axial length and other measurements 
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may be read from the photographs with a 
calibrated plastic overlay (Fig 3, right), 
with an accuracy of approximately + 1 
mm. 

Because this instrument is designed to 
be used directly on the eyelid, with a cou- 
pling of methylcellulose, the anterior seg- 
ment of the eye is so close to the handpiece 
that it cannot be displayed. In order to ex- 
amine the anterior segment, a water bath 
may be used to couple the ultrasonic pulses 
into the eye from a distance of 10 to 15 
mm.° 

Several valuable general principles have 
guided our use of the contact B-scan: 

1. The examination should include both 
eyes. This helps to detect unsuspected 
pathological conditions and to prevent mis- 
interpretation of artifacts. 

2. A generous amount of methylcellulose 
should be used as the coupling agent. This 
both helps prevent undue pressure on the 
globe during the examination and main- 
tains high quality in the picture. 

3. The examiner should ask the patient 
to open the contralateral eye, or hold it 
open himself, in order to judge the ori- 
entation of the eyes. 

4. If any pathological condition is en- 
countered, the sensitivity of the instru- 
ment should be reduced, to evaluate the 
density of the abnormal structure. 

5. The orientation of the scanning head 
should be varied in relation to the globe. 
Different cross sections may thereby be 
more easily interpreted. Since the exam- 
iner must visualize a three-dimensional 
structure based on two-dimensional cross 
sections, and since echoes are reflected and 
received optimally only when the reflect- 
ing surface is perpendicular to the ultra- 
sonic beam, varying the orientation of the 
handpiece will facilitate optimal visual- 
ization. 


Results 


Most of the following observations 


that we have made with the contact 
B-scan have been previously de-, 
scribed by others, who have used com- 
plex and expensive water-bath appa- 
ratus.*'^ Although the diagnostic 
accuracy of such instruments has 
been well demonstrated, the sensi- 
tivity and versatility of the contact 
B-scan is not yet well established. 
These observations provide a survey 
of our experience with the Bronson- 
Turner B-scan. 

Anterior Segment.—Our experience 
with B-scan examination of the ante- 
rior segment is limited. We have had 
almost no cases for which we felt that 
the added time and trouble of setting 
up a water bath would be justified. 
Moreover, A-scan ultrasonography is 
more accurate, as well as easier, for 
estimating lens thickness or thickness 
of a secondary membrane, and can 
also give a good indication of the son- 
ic homogeneity of a lens (correlating 
fairly well with it in optical clarity"). 
The posterior lens capsule is usually 
visible on contact B-scan ultrason- 
ography and the anterior lens capsule 
may be visualized at reduced sensi- 
tivity. Subluxation or luxation of the 
lens may be detected also. 

Posterior Segment.—The vitreous 
body can be very well evaluated with 
the contact B-scan. In a normal eye, it 
is either perfectly clear, or has a few 
small floaters that are intermittently 
displayed at the maximum sensitivity 
of 80 dB and that usually disappear 
at 70 dB. The contact B-scan is sensi- 
tive in detecting vitreous hemor- 
rhage. Each blood cell or small aggre- 
gate of cells suspended in the vitreous 
reflects a small amount of ultrasonic 
energy, especially if oriented at an 
appropriate angle. Fresh citrated hu- 
man blood diluted 1:100 in normal sa- 
line appears as an extremely dense 
suspension on the B-scan (Fig 4). 
When further diluted a hundredfold, 
the appearance of B-scan continues to 
be obvious (Fig 5). 

A fresh vitreous hemorrhage shows 
a fine granular area within the vit- 
reous (Fig 6). The density and dis- 
tribution of clotting and organization 
in older vitreous hemorrhage is indi- 
cated by the density of distribution of 
intravitreal echoes (Fig 7). 

Both synchesis syntillans and aster- 
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Fig 4.—A 1:100 dilution of fresh citrated 
human blood in normal saline. 


oid hyalitis give multiple, dense vit- 
reous echoes, but the two may some- 
times be differentiated ultrasonically 
by the character of the movement of 
the intravitreal echoes. The echoes of 
asteroid hyalitis are normally seen 
in the vitreous tethered to invisible 
collagen fibrils, while usually those 
of synchesis characteristically fly 
through the fluid vitreous during eye 
movements and then settle down in- 
feriorly. 

On the B-scan, vitreous inflam- 
mation is indistinguishable from 
vitreous hemorrhage (Fig 8, left). 
Progression from a diffuse, severe vit- 
reous inflammation to a vitreous ab- 
scess, and finally, a collapsed, or- 
ganized vitreous in the center of a 
"morning glory" retinal detachment, 
has been observed with the contact B- 
scan (Fig 8, right). The phthisical eye 
on B-scan is, as one would expect, 
shrunken, dense, and disordered. 

When examining cases of endoph- 
thalmitis, we place the B-scan hand- 
piece in a plastic bag, to help prevent 
contamination. This seldom affects 
the quality of the examination. 

Sheet-like echoes in the vitreous 
are differentiated largely on the basis 
of their density. In a few cases, a 
posterior vitreous detachment is very 
faintly visible at maximum sensi- 
tivity and is difficult to photograph. It 
is not usually detected ultrasonically. 
If vitreous hemorrhage coats a poste- 
rior vitreous detachment, the sheet- 
like echo may be denser and really 
striking at 80 dB, but it tends to dis- 
appear to 70 dB; ordinarily, the vit- 
reous hemorrhage does not insert into 
the optic disc. In contrast, retinal de- 
tachment presents a strong sheet-like 
echo at 80 dB, that persists at 70 dB, 
and, frequently, at 60 dB. If a total 
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Fig 5.—A 1:10,000 dilution of fresh cit- 
rated human blood in normal saline. 


detachment is present, it always in- 
serts around the optic dise, and this 
can be seen with the B-scan (Fig 9). 

Retinoschisis and choroidal detach- 
ment are shown as sheet-like echoes 
similar to those of retinal detach- 
ment, and, although one would expect 
to be able to demonstrate some dif- 
ferences in the strength of reflected 
echoes, in this technique of examina- 
tion this difference has not yet been 
observed. 

Circumferential detachment of the 
ciliary body in several cases where it 
was suspected clinically has then been 
detected on B-scan (Fig 10). 

Retinitis proliferans has been vis- 
ible ultrasonically as posterior intra- 
vitreal tufts and sheets of variable 
density that are often associated with 
hemorrhage. 

Intraocular tumors elevated more 
than about 1 mm are usually distin- 
guishable on contact B-scan (Fig 11). 
Papilledema has been discerned, as 
have also small focal, retinal pigment 
epithelial detachments. With larger 
masses, differentiation between cys- 
tic and solid masses can sometimes be 
made. We have not as yet been able 
to secure a histological diagnosis with 





Fig 6.—Recent vitreous hemorrhage (ar- 
row). 


t 





Fig 7.—Old vitreous hemorrhage orga- 
nized into a fibrous sheet (arrow). 


B-scan; we cannot tell, on the basis of 
B-scan findings alone, whether a 
mass is malignant or merely a 
densely organized hemorrhage. 
Scleral buckles are readily visible as 
homogenous foreign bodies adjacent 
to the outer coat of the globe, fre- 
quently indenting the globe (Fig 12). 
Staphyloma is also readily visible. 
We have had relatively little expe- 
rience with orbital masses, but this 
Is a very interesting area for contin- 
uing investigation with the contact 
B-scan. We are also interested in ob- 
serving how well such changes within 
the optic nerve as retrobulbar neuritis 
and optic atrophy are detected with 
the contact B-scan. We have also seen 
mucocele, desmoid tumor of the orbit, 


Fig 8.—Left, Severe endophthalmitis, secondary to an infected filtering bleb, that pro- 
gressed to a vitreous abscess; right, ultrasonogram taken several weeks later, showing 
organized, contracted vitreous body surrounded by total retinal detachment. 
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Fig 9.—Typical total retinal detachment 
with retina inserting into optic disc (ar- 
row). 





Fig 10.—360° detachment of ciliary body 
(arrows) produced by injury from an ex- 
plosive metal cap. A metal foreign body 
passed through cornea and lens and out 
of eye through pars plana. 





Fig 11.—Malignant melanoma of choroid 
with overlying hemorrhage (arrow). 


Fig 12.—Successful scleral buckle. Ret- 
ina is attached. Acoustic shadowing (ar- 
row) is shown behind buckle, caused by 
high reflection and absorption of sound by 
the buckle. Small amount of vitreous hem- 
orrhage can be seen. 


cavernous hemangioma, and thickened 
muscles in thyroid exophthalmos. B- 
scan is helpful in differentiating such 
conditions (Figs 18 and 14). The ef- 
fect of orbital compression on retro- 
bulbar cavernous hemangioma has 
been demonstrated’; the thickness of 
the tumor decreases with compres- 
sion, 

The findings as of January 1973, for 
100 patients most recently examined 
in our ultrasound clinic with the con- 
tact B-sean, are summarized in the 
Table. 


Comment 


Such optically opaque media as 


opaque cornea, hyphema, occlusio or 
seclusio pupillae, cataract or second- 
ary membrane, vitreous hemorrhage, 
or vitreous inflammation preclude ad- 
equate visualization of the posterior 
segment and usually indicate oph- 
thalmic ultrasonography. In eyes 
with such opaque media and uncer- 
tain visual potential, for which major 
surgery of the anterior segment is 
contemplated, B-scan of the posterior 
segment can fairly well establish the 
presence of retinal detachment or or- 
ganized hemorrhage, thereby altering 
the prognosis and, frequently, even 
the decision to undertake surgery 
(Fig 15). 


100 Cases Referred for B-Scan 


Reason for Referral 


Opaque media 14 
(Preoperative clearance) 28 


Trauma with opaque media 


— 
-— O» C9 n3| n2 PY 


Vitreous hemorrhage 


Vitreous inflammation 


Intraocular masses 


—-—Ui4dijN506|————c0|— 


Proptosis 


Glaucoma with miosis, 
flashes, and floaters 


Papilledema 


No. of Patients 





B-Scan Diagnosis 


Total retinal detachment 

Normal posterior segment 

Small posterior segment masses 
Organized vitreous hemorrhage 


Normal posterior segment 

Vitreous hemorrhage 

Total retinal detachment 

Dense vitreous band (ciliary 
body to retina) (age 1 year) 

360? ciliary body separation 

Organized 

Dense, not organized 

Mild 

Large posterior segment mass 

Total retinal detachment 

Mild 

Severe (progressing to prephthisis) 

Small flat posterior segment masses 

Large posterior segment masses 

Normal posterior segment 
(cyst of ciliary body broke 
prior to examination) 

Thyroid exophthalmos (thickened 
recti) 

Well demarcated orbital masses 

Cystic orbital mass 

Extensive orbital mass 


Normal posterior segment 


Elevated disc 


Fig 13.—Left, Retrobulbar area of normal eye in elderly patient with unilateral prop- 
tosis; right, retrobulbar area of proptotic eye, showing invasion of orbital fat above optic 
nerve by tumor (arrow). Exenteration was performed, revealing a desmoid tumor, a lo- 


cally invasive fibrosarcoma. 
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Fig 14.—Thickened inferior rectus (ar- 
rows) in a case of thyroid exophthalmos. 


In fresh postoperative cases, or in 
cases of recent trauma providing an 
inadequate view of the posterior seg- 
ment, examination with B-scan can 
detect the presence of vitreous hem- 
orrhage, choroidal detachment, or ret- 
inal detachment (Fig 16). The ultra- 
sonic detection and localization of 
foreign bodies is particularly valu- 
able. It is even possible in certain in- 
stances to determine whether a for- 
eign body is magnetic, as is discussed 
below. 

In cases of dense vitreous hem- 
orrhage, the use of ultrasonography 
may help to evaluate the density and 
distribution of organization within 
the vitreous, as well as to rule out the 
presence of retinal detachment that 
could influence the technique or the 
decision for therapeutic vitrectomy. 
Ultrasonography can also detect oc- 
eult neoplasm behind a vitreous hem- 
orrhage. 

Intraocular foreign bodies are for 
the most part easily detected by B- 
scan; however, B-scan examination 
alone cannot serve to rule out the 
presence of a foreign body. Small for- 
eign bodies in the anterior segment 
are often difficult to detect, when con- 
tact B-scan is used without a water 
bath. Dense foreign bodies within the 
eye will frequently reflect sound 
waves in a cyclical fashion, causing 
reverberation echoes. In some cases, 
because a foreign body reflects and 
absorbs so much sound, there is an 
area of “acoustic shadowing” behind 
it. Foreign bodies in the orbit are 
more difficult to detect because orbi- 
tal fat is so reflective. If a foreign 
body surrounded by orbital fat is 
dense enough, it may be detected by 
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Fig 15.—Left, Horizontal anteroposterior section showing total ‘morning glory” retinal 





detachment. Right, Equatorial cross section of same eye. Patient had light perception 
with some projection, cataract, and glaucoma. Surgery was deferred. 


reducing the sensitivity of the B- 
scan. 

Foreign bodies embedded in the 
sclera, or lying flat either on or under 
the retina, may be difficult to distin- 
guish. It is sometimes possible to de- 
termine whether a foreign body is 
magnetic by carefully pulsing an 
electromagnet over the foreign body 
while it is displayed on the B-scan 
screen, and watching for any move- 
ment of the foreign body. This should 
be done with care, lest movement of a 
magnetic foreign body cause added 
trauma. 

In cases of endophthalmitis, the 
contact B-scan may be used to eval- 
uate the degree of inflammation and 
organization within the vitreous. 

In the examination of intraocular 
tumors, ultrasonography has been 
helpful in documenting the extent of 
masses that have been observed oph- 
thalmoscopically, as well as in detect- 
ing previously undiagnosed masses. 
Contact B-scan has proved helpful in 
investigating orbital masses; in time 
it may come to fill a role in evaluating 
the soft tissues of the orbit, just as 
roentgenography is routinely used to 
diagnose bony changes. 

With contact B-scan, it is also easy 
to demonstrate and confirm phthisis 
bulbi, to measure axial length, and to 
detect such anatomic deformities as a 
staphyloma. 


Conclusion 


The Bronson-Turner ophthalmic B- 
scan has been used in our clinic for a 
variety of diagnostic problems. It has 
been useful in verifying diagnoses 
that were already suspected, but be- 
yond that, it has provided direct evi- 





Fig 16.—Total retinal detachment (ar- 
row) with considerable vitreous hemor- 
rhage in a lacerated globe with a total hy- 
phema. Enucleation was performed, in 
spite of light projection, on the tenth day 
following injury and pathology confirmed 
an irreversibly disorganized and injured 
globe. 


dence of pathological changes that 
were otherwise invisible. In a number 
of instances, this new diagnostic in- 
formation has helped us to make a de- 
cision for or against surgery, or to 
initiate a new course of medical 
treatment. More accurate diagnosis 
allows more accurate therapy and 
better prognostication. 

Now that contact B-sean, which is 
easy to use and to interpret, is avail- 
able to the clinician, its use should be- 
come widespread. However, A-scan 
ultrasonography has served well in 
many hands, and where it alone re- 
mains available, it can and should 
continue to provide excellent diagnos- 
tic information. A-scan, moreover, is 
still superior for biometrics and for 
judging lens thickness and intralen- 
ticular changes. 

This B-scan offers several advan- 
tages. It is portable and simple to use 
and interpret; it is especially de- 
signed as a contact scanner that facil- 
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itates its use anywhere standard AC 
current is available and with patients 
of all ages, including fresh postopera- 
tive patients. Its "real time" display 
allows observation of movement of 
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vitreous particles or strands. 

This instrument should bring B- 
scan ultrasonography, a valuable 
diagnostic tool, into routine and 
widespread clinical use. 
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Spontaneous Vitreous Hemorrhage 


Peter H. Morse, MD; Ali Aminlari, MD; Harold G. Scheie, MD 


The underlying cause of 200 cases of 
spontaneous vitreous hemorrhage was 
analyzed. In order of decreasing fre- 
quency, the major causes were diabetic 
retinopathy (54%), retinal break without 
retinal separation (17%), rhegmatoge- 
nous retinal separation (1096), poste- 
rior vitreous detachment (7.596), retinal 
renovascularization following central or 
branch vein occlusion (3.596), and hyper- 
tension (296). Congenital retinoschisis, 
old uveitis with posterior vitreous detach- 
ment, SC hemoglobinopathy with retinal 
neovascularization, and chronic myelo- 
cytic leukemia with retinal neovascu- 
larization were less common causes. 
No cause could be determined in 2.5% of 
the cases. 


pontaneous vitreous hemorrhage 
has been reported in association 
with diabetes mellitus, hypertension, 
retinal breaks with or without retinal 
separation, congenital retinoschisis, 
posterior vitreous detachment, cen- 
tral retinal vein occlusion, sickle 
cell hemoglobinopathy, thalassemia, 
Eales disease (periphlebitis), tubercu- 
losis, anemias (pernicious, iron defi- 
ciency, aplastic, hemolytic), throm- 
bocytopenia, polycythemia rubra 
vera, hemophilia, leukemia, primary 
dysproteinemias (macroglobulinemia, 
cryoglobulinemia), secondary dys- 
proteinemias (multiple myeloma, 
Hodgkin disease, lupus erythema- 
tosus, rheumatoid arthritis, cirrhosis 
of the liver, nephrosis, Sjógren syn- 
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drome), congenital syphilis, collagen 
diseases (systemic lupus erythema- 
tosus, polyarteritis nodosa, derma- 
tomyositis, scleroderma), thromboan- 
giitis obliterans (Buerger disease), 
exudative retinitis, Lindau-von Hip- 
pel disease (angiomatosis retinae), 
Terson syndrome (subarachnoid hem- 
orrhage), malignant melanoma, ret- 
rolental fibroplasia, sarcoidosis, toxic 
reaction to arsenic, and, rarely, other 
toxic, infectious, parasitic, or allergic 
factors.’ 

Frequently, one is asked for the 
common underlying causes of sponta- 
neous vitreous hemorrhage on a per- 
centage basis and no such figures are 
readily available. We analyzed the 
underlying cause of 200 consecutive 
cases of spontaneous vitreous hemor- 
rhage. These patients came largely 
from the general ophthalmology prac- 
tice of one of us (H.G.S.) with a 
smaller number referred by other 
ophthalmologists. None of the pa- 
tients had a history or clinical evi- 
dence of trauma or ocular surgery, 
the complications of which might pro- 
duce vitreous hemorrhage. All pa- 
tients received a complete ophthal- 
mological examination, including 


indirect ophthalmoscopy and Gold- 
mann contact lens examination. 


Patient Populatian 


Of the 200 patients with spontaneous 
vitreous hemorrhage, 104 were men and 96 
were women. The overall age range was 
from 6 to 85 years with an average of 55.1 
years. The most frequent underlying cause 
of spontaneous vitreous hemorrhage was 
diabetes mellitus with diabetic retinop- 
athy, 108 cases (54%); followed by retinal 
breaks without retinal separation, 34 cases 
(17%); rhegmatogenous retinal separation, 
20 cases (10%); posterior vitreous detach- 
ment, 15 cases (7.5%); retinal neo- 
vascularization following central retinal 
vein or branch vein occlusion, 7 cases 
(3.5%); hypertension, 4 cases (2%); congeni- 
tal retinoschisis, 2 cases (1%); old uveitis 
associated with recent vitreous detach- 
ment, 2 cases (1%); SC hemoglobinopathy 
with retinal neovascularization, 1 case 
(0.5%); chronic myelocytic leukemia with 
retinal neovascularization, 1 case (0.5%); 
generalized occlusive retinal vascular dis- 
ease with neovascularization or unknown 
cause, 1 case (0.5%); and 5 cases (2.5%) for 
which no cause could be determined (Table 
1). 

Of the 108 patients with diabetic ret- 
inopathy, 60 were men and 48 were women. 
The overall age range was from 18 to 85 


Table 1.—Causes of Spontaneous Vitreous Hemorrhage 


Cause 
Diabetic retinopathy 
Retinal breaks without retinal separation 
Rhegmatogenous retinal separation 
Posterior vitreous detachment 


No. of Cases 95 
54.0 


Central or branch retinal vein occlusion with secondary 


neovascularization 
Hypertension 
Congenital retinoschisis 


Old uveitis with posterior vitreous detachment 

SC hemoglobinopathy with retinal neovascularization 
Chronic myelocytic leukemia with retinal neovascularization 
Occlusive retinal vascular disease with neovascularization 


of unknown cause 
Unknown 
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Table 2.—Refractive Spherical Index in Patients With Differing Diagnoses 


Retinal Tears 
Without 
Separation 


Diabetic 
Retinopathy 
a OF 


Refractive 
Spherical 
Equivalent 


>+4.00 to +8.00 
>+2.00 to +4.00 


+0.12 plano 
to +2.00 


—0.12 plano 
to —2.00 


>—2.00 to —4.00 
>—4.00 to —8.00 
>—8.00 


No correction 
or plano 


years with an average of 53.1 years. Six- 
teen of these patients, 11 men and 5 
women, had an age range of 18 to 37 years 
with an average of 26.1 years. Excluding 
these young patients, the remaining 92 di- 
abetics had an age range of 41 to 85 years 
with an average of 57.8 years. 

The 34 patients with retinal breaks with- 
out retinal separation, 18 men and 16 
women, ranged in age from 49 to 77 years 
with an average of 62.1 years. The type of 
hole responsible for the vitreous hemor- 
rhage was a round hole with an operculum 
in 16 cases (47.1%), a horseshoe break in 14 
eases (41.2%), and mixed, both types re- 
sponsible for the vitreous hemorrhage in 4 
eases (11.8%). In this group, five patients 
(14.7%) had asymptomatic retinal breaks in 
the fellow eye and eight patients (23.5%) 
had one or more additional breaks in the 
same eye as the break causing the vitreous 
hemorrhage. 

The 20 patients in the rhegmatogenous 
retinal separation group included 9 men 
and 11 women with an age range from 41 
to 72 years and an average age of 58.7 
years. The type of break responsible for 
the detachment was one or more horseshoe 
breaks in 11 patients (55%), lattice degen- 
eration with a large posterior margin or 
crescentic edge break in 6 cases (30%), a 
large round break with an operculum in 1 
case (5%), and a small paravascular linear 
break in 1 case (5%), and lattice with round 
holes in 1 case (5%). Of the cases of retinal 
separation, eight (40%) had asymptomatic 
breaks in the fellow eye. 

Analysis of the refractive error in the 
four largest groups of patients with spon- 
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Posterior 
Vitreous 
Detachment 


Retinal 
Separation 





taneous vitreous hemorrhage was done by 
converting the spectacle prescription or 
retinoscopy to the spherical equivalent. 
Overall, the 108 patients with diabetic 
retinopathy showed no great preponderance 
of myopia or hyperopia. The majority, 75 
(69.4%), fell between + 2.00 and —2.00 diop- 
ters of spherical equivalent. Interestingly, 
of the 16 diabetics between 18 and 37 years 
of age, 4 were plano and the remaining 12 
were all myopic, ranging between —0.25 
and —9.50 D. 

Of the patients with retinal breaks with- 
out retinal separation, there was a slight 
shift to the hyperopic correction. 

The patients with rhegmatogenous reti- 
nal separation, on the other hand, showed 
a shift to a myopic refractive error (Table 
2). 


Comment 


Our cases clearly document that the 
majority of spontaneous vitreous 
hemorrhages are secondary to dia- 
betic retinopathy. It is also inter- 
esting to note that in our patients 
with retinal breaks without retinal 
separation, the tendency is toward a 
more hyperopic refractive error. In 
this group of patients, the majority of 
breaks (47.1%) were round with a de- 
tached retinal operculum. In the 
series of patients with rhegmatoge- 
nous retinal separation, the horse- 
shoe break was the predominant 
cause (55%), which, combined with 
lattice degeneration and a large pos- 


terior margin break (80%), accounted 
for 85% of the cases. The myopic re- 
fractive error in these patients with 
retinal separation may well have ac- 
celerated the progression of their 
disease. 

Clinically, one must search care- 
fully for vitreous hemorrhage in any 
patient complaining of a sudden on- 
set of floaters, strands, strings, or 
cobwebs in the field of vision. Vit- 
reous hemorrhage may be quite min- 
iscule and difficult to detect. Often, 
confirmation of hemorrhage is pos- 
sible only by Goldmann contact lens 
examination. Frequently, vitreous 
hemorrhage gravitates inferiorly 
where it is best seen by indirect oph- 
thalmoscopy as a red, red-yellow, or 
grayish vitreous opacity. Other clini- 
cal signs are circumferentially ori- 
ented or curvilinear streaks of pre- 
retinal hemorrhage that alert the 
examiner to the fact that intraocular 
bleeding has occurred. Another com- 
mon finding is one or more small 
punctate retinal hemorrhages, often 
located near large vessels. 


This investigation was supported in part by 
Research to Prevent Blindness, Inc 


Key Words.—Vitreous; hemorrhage; reti- 
nal breaks; retinal separation; diabetes 
mellitus; hypertension; neovascularization; 
posterior vitreous detachment. 
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Hemorrhages in the Interface 


Between Corneal Grafts 


and Retrocorneal Membranes 


John W. Chandler, MD; Joel Sugar, MD; Herbert E. Kaufman, MD 


Three patients developed hemorrhages 
between their corneal grafts and retrocor- 
neal membranes while having minor me- 
chanical manipulations of their trans- 
plants. One hemorrhage occurred during 
suture removal and the other two while 
the intraocular pressure was being mea- 
sured. Each graft was thickened and sub- 
stantially vascularized. The blood per- 
sisted in the interface for prolonged 
periods. Subsequent histopathological 
examination of one of the grafts revealed 
that hemorrhage had occurred between 
Descemet membrane of the graft and ret- 
rocorneal membrane. 


he clinical appearance of hemor- 
rhages at the interface between 
corneal transplants and retrocorneal 
membranes, to our knowledge, have 
not been previously reported. The 
present report verifies the occurrence 
of such hemorrhages in three pa- 
tients. In each instance a vascularized 
graft with a retrocorneal membrane 
underwent minor manipulation and 
the hemorrhage occurred immedi- 
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ately. Histopathological examination 
of one cornea confirmed the location 
of the hemorrhage. 

The histopathological appearance 
of hemorrhages at this site, however, 
was reported by Halls and Spencer.' 
They reviewed a series of 40 buttons 
from repeat keratoplasties from pre- 
viously failed grafts. Although this 
was not recognized clinically, 23 of 
these grafts possessed retrocorneal 
membranes. Seventeen of these 
grafts were vascularized. In two in- 
stances in which vessels extended 
into the retrocorneal membrane, 
hemorrhage was observed between 
the membrane and the posterior 
graft. 


Report of Cases 


CasE 1.—A 40-year-old woman under- 
went a corneal transplant for histologically 
proved Fuchs dystrophy in April 1971. 
There was immediate donor failure. She 
had another graft in October 1972, which 
subsequently became irreversibly edema- 
tous, and she was referred to the Univer- 
sity of Florida in December 1972. Exami- 
nation revealed a thickened edematous 
graft with synechiae to the graft-host in- 
terface inferiorly from the 4- to 8-o'clock 
position. She underwent a 8.5-mm pene- 
trating keratoplasty and lysis of synechiae 
on Dec 12. On Jan 3, 1973, the graft was 
thin (.64 mm) and clear centrally with pe- 
ripheral superficial and deep vessels pres- 
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Hemorrhage between Descemet mem- 
brane and separated retrocorneal mem- 
brane (arrow). No blood is present in ante- 
rior chamber. 








ent. The tension was 16 mm Hg and infe- 
rior synechiae were present. It was 
suspected that a retrocorneal membrane 
had formed and it was elected to remove 
the interrupted 10-0 monofilament nylon 
sutures. This was easily accomplished; 
however, immediately after removal of the 
suture at two-o'clock position hemorrhage 
occurred and appeared to be separating 
Descemet membrane off of the corneal 
stroma. No blood was noted in the anterior 
chamber (Figure). No further hemorrhage 
occurred and the separated tissues again 
became closely reapproximated during the 
next two weeks. The cornea was observed 
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for the next two months. When all of the 
old blood failed to clear, another 7.5-mm 
penetrating keratoplasty was performed 
on April 2. The separated tissues were re- 
moved individually. Histopathological ex- 
amination revealed an edematous graft 
with scattered thin-walled new blood ves- 
sels within the stroma, particularly in the 
middle and deeper portions. Descemet 
membrane was intact but endothelium was 
absent. The deeper fibrovascular tissue had 
hemorrhage on its anterior surface and 
within its substance. Hemosiderin gran- 
ules were scattered within the retrocorneal 
membrane and is evidence that previous 
hemorrhage had occurred in this area pos- 
terior to Descement membrane. Since 
regrafting, no further hemorrhages have 
occurred. 

CASE 2.—A 70-year-old woman had bilat- 
eral angle-closure glaucoma in 1960 which 
necessitated peripheral iridectomies. One 
year later she had successful cataract ex- 
tractions but subsequently developed aph- 
akic bullous keratopathy. She was referred 
to the University of Florida in 1972 with 
count fingers vision in both eyes. The left 
cornea was thickened and edematous. Vit- 
reous was adherent to the back of the 
cornea to what appeared to be fibrous 
plaque. On April 8, 1972, the patient had a 
7.5-mm penetrating keratoplasty, anterior 
vitrectomy, and excision of the adherent 
membrane. Histopathological examination 
demonstrated the presence of a fibrous ret- 
rocorneal membrane attached to Descemet 
membrane and total absence of corneal en- 
dothelium. The corneal transplant has re- 
mained edematous postoperatively. 

On Dec 4, she had a 7.5-mm penetrating 
keratoplasty and anterior vitrectomy in 
the right eye. Pathological examination 
of the recipient corneal button showed 
changes consistent with aphakic bullous 
keratopathy with a small area of retrocor- 
neal membrane at one edge. On Dec 16, she 
had a repair of a superior wound dehis- 
cence. Subsequently, the graft became no- 
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ticeably thickened with dense retrocorneal 
membrane in the right eye. On Feb 2, 1973, 
she had a hemorrhage between the graft 
and retrocorneal membrane during mea- 
surement of the intraocular pressure with 
two or three applications of the MacKay 
Marg tonometer. The hemorrhage slowly 
reabsorbed during a three-month period. 
However, the graft remains thickened and 
opaque with a dense retrocorneal mem- 
brane. 

CasE 3.—A 5l-year-old man with an 
opaque central corneal scar underwent a 
7.0-mm corneal transplant on May 10, 1973. 
He had sustained a cigarette burn 20 years 
earlier and then had a  pseudopter- 
ygium removed in October 1972. However, 
the scar remained dense and the pseu- 
dopterygium recurred. At surgery he was 
found to have very thin recipient cornea 
inferotemporally. Postoperatively, he de- 
veloped synechiae and shallow chamber 
secondary to a leak in the thin recipient 
tissue. Despite resuturing and the appli- 
cation of tissue adhesive the anterior 
chamber could not be satisfactorily re- 
formed. Five weeks later the graft was no- 
ticeably thickened and vascularized. The 
anterior chamber was shallow and a retro- 
corneal membrane was noted. One half of 
the interrupted 10-0 monofilament nylon 
sutures were removed without complica- 
tion. The patient returned one week later 
and a hemorrhage between the graft and 
the retrocorneal membrane was precipi- 
tated during measurement of the intraocu- 
lar pressure. There has been slow resolu- 
tion of the hemorrhage but the graft has 
remained thickened, vascularized, and 
opaque. 


Comment 


There is a recent single case report 
of a spontaneous intracorneal hemor- 
rhage in a young patient 12 years af- 
ter keratoplasty.” There are, however, 
certain contrasting features. Al- 
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though there was a retrocorneal 
membrane in a portion of the cornea, 
the hemorrhage was located in the 
deep corneal stroma just anterior 
to Descemet membrane. Hemosiderin 
was also noted in the more superficial 
corneal stroma. In contrast, the hem- 
orrhages in our patients were poste- 
rior to Descemet membrane. 

All of the cases in this report repre- 
sent instances in which minor manip- 
ulation of eyes with vascularized 
corneal transplants resulted in hem- 
orrhages between the grafts and ret- 
rocorneal membranes. In each case 
the site of bleeding could be immedi- 
ately visualized. No blood escaped 
into the anterior chamber and it was 
our initial impression that the hemor- 
rhage was dissecting Descemet mem- 
brane off of the graft. However, path- 
ological examination in the first 
patient proved that in fact the hem- 
orrhage was between Descemet mem- 
brane and retrocorneal membrane. 
Clinical examinations of the other 
two patients leads to the same conclu- 
sion. The site of origin of the hemor- 
rhages appeared to be traumatized 
new blood vessels in retrocorneal 
membranes. 


This investigation was supported in part by 
Special NIH Fellowship grant EY-53502 (Dr. 
Chandler), and by grants EY-00033, EY-00446, 
and EY-00266 from the National Eye Institute. 
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Clinicopathologic Case Reports 


Edited by William H. Spencer, MD 


University of California, San Francisco 94122 


A boy was born with multiple malforma- 
tions including anencephaly with ectopic 
placenta, absent left arm, cleft lip and pal- 
ate, syndactyly, coloboma of the iris, cata- 
ract, and corneal opacity with vasculari- 
zation. The mother had used lysergic acid 
diethylamide (LSD) before and during 
pregnancy. The limb amputation deformi- 
ties are the primary findings in this case. 
These changes are sufficiently specific to 
suggest a correlation with other reported 
cases in which a higher than expected in- 
cidence of such deformities are observed 
in infants following maternal ingestion of 
the drug. This is only the second recorded 
case of lens abnormalities associated 
with maternal LSD ingestion. 


t is the purpose of this paper 
to present a case of multiple birth 
anomalies including extensive ocular 
malformations. There was known ma- 
ternal ingestion of lysergic acid 
diethylamide (LSD) before and dur- 
ing pregnancy. Although a number of 
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Multiple Systemic 


and Ocular Malformations 
Associated With Maternal LSD Usage 


birth defects have been previously re- 
ported associated with maternal LSD 
ingestion, at the present time, the lit- 
erature fails to delineate the role of 
this drug in the cause of birth abnor- 
malities. This case is presented to 
document an association of LSD in- 
gestion and birth abnormalities. A 
definite cause and effect relationship 
of maternal LSD ingestion and devel- 
opmental malformations is not neces- 
sarily implied. 


Report of a Case 


History.-A white male infant was ad- 
mitted to Charity Hospital in New Orleans 
on Jan 26, 1970, at the age of 24 hours for 
evaluation of widespread ‘congenital 
anomalies.” The infant died shortly after 
admission following an episode of tonic 
convulsions and persistent respiratory dis- 
tress. He died before blood could be drawn 
for chromosome analysis. The mother, 19 
years old, admitted having ingested LSD 
before and during this (her first and only) 
pregnancy. No information concerning the 
father was available. Delivery had been 
spontaneous with a breech presentation. 

Clinical and Autopsy Findings.— All clinical 
observations were confirmed at autopsy. 
Both premortem and postmortem findings 
are described simultaneously. The infant 
was 43 cm (16.9 in) in length and weighed 
2,020 gm (4 lb 7 oz). There was a dorsal de- 
fect in the calvarium (Fig 1 and 2). The 
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dorsal cranial bones were absent except 
for very rudimentary structures in the re- 
gion of the occipital bones and a small 
right frontal bone which projected upward 
from the flat base of the skull. The pla- 
centa was adherent dorsally to the rudi- 
mentary brain tissue (Fig 2). The umbilical 
cord (Fig 2) coursed between the navel and 
the ectopic placenta. Apart from a mild ap- 
parent exophthalmos, the right eye was 
not remarkable. On the left, the cornea 
was partially opaque, and the lens was 
cataractous. A fold of skin extended from 
the region of the right nostril to the vertex 
of the skull, becoming adherent to the pla- 
centa. There was a right-sided cleft lip and 
palate. The ears were low-set bilaterally 
and there was a protuberance pointing up- 
ward from the left ear. The left scapula 
was present, but there was complete apla- 
sia of the left arm (Fig 1). The metacarpals 
of the second, third, and fourth fingers 
were fused on the right. The testes were 
small, but descended. The lower extre- 
mities were in the "frog" position. The left 
foot had a rudimentary large toe and sec- 
ond toe. The lateral three toes were fused. 
The right leg was compressed or grooved 
medially in the lower one third just above 
the ankle. The constriction was due to an 
amniotie band that had been previously re- 
moved. Significant internal changes in- 
clude pulmonary atelectasis, a patent 
ductus arteriosus, and atrophy of the adre- 
nal cortex. 

Ocular Pathology.—The left globe mea- 
sured 16 x 16 x 16 mm. The cornea was 
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Fig 1.—Postmortem appearance of in- 
fant showing anencephaly with ectopic 
placenta (arrow) and umbilical cord (U). 
Note facial deformities and musculoskele- 
tal malformations including total aplasia of 
left upper limb. 


opaque and vascularized, particularly cen- 
trally and inferiorly. The corneal epithe- 
lium was abraded inferiorly so that a su- 
perficial sheet of corneal and limbal 
conjunctival tissue was detached over an 
arciform area from 3 to 9 o’clock. An infe- 
rior coloboma of the iris was noted grossly. 
Vertical sections revealed the cornea to be 
pearly-gray and vascularized on cross sec- 
tion. The anterior chamber was deep. The 
lens was normal in size, but was opaque, 
and the lens capsule was wrinkled. Apart 
from the small iris coloboma, the uvea re- 
vealed no significant changes. Microscopi- 
cally (Fig 3), the corneal stromal lamellae 
were irregular and were composed par- 
tially of intertwining bands of dense fi- 
brous tissue. There was moderate super- 
ficial stromal vascularization. Except for 
the region adjacent to the iris coloboma 
(Fig 4), the anterior chamber angle struc- 
tures showed normal development. The 
lens capsule was wrinkled and the lens cor- 
tex showed moderate degeneration (Fig 5). 
There was posterior migration of lens epi- 
thelium. The colobomatous iris consisted 
merely of its root. No differentiation of the 
corneal-scleral filtering apparatus was evi- 
dent at the site of the coloboma. The retina 
exhibited changes typical of anencephaly 
including absence of the nerve fiber layer, 
total loss of the ganglion cells, and attenu- 
ation of the inner nuclear layer. The optic 
nerve was reduced to about two thirds of 
its normal diameter. There was a thick- 
ening of pial septae and an apparent in- 
crease in vascularity within the optic 
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Fig 2.—Posterior appearance of ectopic 
placenta (P) positioned over defect of cal- 
varium (arrows). 





Fig 3.—Left cornea showing irregularity 
of lamellae and vascularity (arrows) 
(hematoxylin-eosin, x 250). 


nerve. The normal parallel rows of glial 
nuclei were replaced by arrays of hap- 
hazardly arranged glial cells that occupied 
the space normally reserved for nerve 
fibers. 

Right Eye.—Apart from retinal and optic 
nerve changes identical to those of the left 
eye, no significant changes were present. 


Comment 


In addition to the central nervous 
system (CNS) and eye findings, this 
case demonstrates malformations in- 
volving all four extremities. It is in 
relation to these limb defects that one 
might look for a unifying concept re- 
garding the possible effects of this 
drug on the newborn infant. Two pre- 
vious reports review 43 cases of in- 
fant births to mothers using LSD 
during pregnancy alone.'? Nine of 
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Fig 4.—Angle at 6 o'clock in left eye. 
Note iris coloboma (arrow) and rudimen- 
tary angle. C indicates cornea; S, sclera; 
CP, hyperplastic ciliary process (hema- 


toxylin-eosin, x 250). 





Fig 5.—Marked wrinkling of lens capsule 
(hematoxylin-eosin, x 120). 


the 43 infants were born with birth 
anomalies of unexplained origin. Five 
of the cases cited showed varying de- 
grees of limb aplasia.** 


Report of Cases Describing 11 Cases in 
Which Limb Defects Were Associated 
With Documented Maternal LSD 
Ingestion 


Deformity 
Unilateral] fibular 
aplasia, short fe- 
mur, dislocated hip 
Missing right hand 
Bilateral absent 
phalangeal bones 
of both hands, web- 
bing of toes, talipes 
equinovarus 
Absence of third 
left toe and third 
right finger 


Report 
1. Zellweger et a]? 


2. Hecht et al* 


3. Carakushansky 
et al? 


4. Assemany et al® 
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5.Jeanbartand Aplastic fingers 

Berard’ bilaterally 
* 6. Apple and Aplastic left arm, 

Bennett syndactyly 
(present case) 

7.Jacobsonand Five of 21 embryos 
Berlin? analyzed showed 

limb bud defects 


The addition of the present case to 
the above-mentioned 43 brings the to- 
tal of limb defects to six out of 44. 
Furthermore, in a recent and sepa- 
rate series, Jacobson and Berlin? re- 
fer to five cases showing similar limb 
amputation defects out of 21 embryos 
analyzed pathologically after either 
therapeutic or spontaneous abortion 
by mothers using LSD.* The incidence 
of limb deformities cited in those re- 
ports suggests a rate higher than Lili- 
enfeld’s® estimate of 1.78 per 1,000 
(0.178%) for limb reduction defor- 
mities in the general population. 

In view of the fact that these fig- 
ures indicate a higher than expected 
incidence of limb aberrations follow- 
ing maternal LSD ingestion, it fol- 
lows that further investigation as to 
cause and effect relations is war- 
ranted. Prospective as well as retro- 
spective analysis of a large series of 
cases is required to determine the 
true nature of LSD's effect on human 
development. 

The ocular findings of absent gan- 
glion cell layer and atrophy of nerve 
fiber layer related to anencephaly are 
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quite nonspecific and occur with suffi- 
cient frequency to conclude that they 
are not necessarily related to LSD us- 
age. Anderson et al'® in 1967 related 
anencephaly to ocular development. 
In 40 eyes from 21 infants, they 
found that hypoplasia of the ganglion 
layer and atrophy (hypoplasia) of the 
nerve fiber layer and optic nerve were 
characteristically related to the ce- 
rebral malformations. Occasionally, 
colobomata were noted in their study. 
No specific causative agents could be 
determined to explain these aberra- 
tions. 

The present case exhibited lens 
changes and corneal opacities in the 
left eye. Hanaway" studied the effect 
of LSD on lens development in fetal 
mice. He reported the presence of 
anterior subcapsular lens abnormal- 
ities including hyperplastic lens epi- 
thelium, with cells migrating posteri- 
orly in infant mice born to mothers 
treated with LSD. In 1972, Bogdanoff 
et al’ reported a case of CNS abnor- 
malities in an infant whose mother 
ingested LSD throughout pregnancy. 
There was marked cortical degenera- 
tion of the lens anteriorly and poste- 
riorly, with posterior migration of 
lens epithelium. The overall findings 
were similar to those in Hanaway's" 
study. In the present case the lens 
from the left eye also shows moderate 
degeneration, and there is a posterior 
migration of lens epithelium. The 


possibility of LSD causing these lens 
changes as well as corneal opacities is 
worthy of further investigation. 


Key Words.—Birth anomalies; LSD; 


anencephaly; iris; coloboma; cataract. 
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Meibomian Gland Carcinoma 
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Presenting as a Lacrimal Gland Tumor 


Jerry A. Shields, MD, Ramon L. Font, MD 


This report describes a patient with a 
meibomian gland carcinoma that pre- 
sented clinically as a lacrimal gland tu- 
mor with only minimal involvement of the 
adjacent eyelids. There was metastatic in- 
volvement of a right preauricular lymph 
node. Initial biopsy examinations of both 
the lacrimal gland and the preauricular 
node revealed a poorly differentiated car- 
cinoma, primary site undetermined. Orbi- 
tal exenteration, however, revealed that 
the lesion was a multifocal sebaceous 
carcinoma involving both upper and lower 
eyelids. 

Although meibomian gland carcinoma 
is not usually included in the differential 
diagnosis of tumors of the lacrimal gland, 
it should be considered when the clini- 
cian is confronted with a solid tumor in 
the fossa of the lacrimal gland. 


Mp gland carcinoma is a 
rare tumor of the ocular ad- 
nexa, comprising less than 1% of all 
eyelid tumors.'? About two thirds of 
these carcinomas occur in the upper 
lid; they may be multifocal or dif- 
fuse.*' An important clinical feature 
of this tumor is that it may masquer- 
ade as a chronic blepharoconjuncti- 
vitis or a chalazion for many months 
before the true diagnosis is estab- 
lished.** Metastasis to regional 
lymph nodes occurred in 28% and or- 
bital invasion in 17% of the series of 


Submitted for publication Oct 16, 1973. 

From Project HOPE (Dr. Shields), and the 
Armed Forces Institute of Pathology, Washing- 
ton, DC (Drs. Font and Shields). Dr. Shields is 
now with the Retina Service, Wills Eye Hospital, 
Philadelphia. 

The opinions or assertions contained herein 
are the private views of the authors and are not 
to be construed as official or as reflecting the 
views of the Department of the Army or the De- 
partment of Defense. 

Reprint requests to the Ophthalmic Pathology 
Branch, Armed Forces Institute of Pathology, 
Washington, DC 20306 (Dr. Font). 


304 Arch Ophthalmol/Vol 92, Oct 1974 


88 cases reported by Boniuk and Zim- 
merman.’ When the orbit is second- 
arily involved, the patient may occa- 
sionally develop a solid nodule in the 
fossa of the lacrimal gland that may 
simulate a primary lacrimal gland tu- 
mor.* In such cases, there is usually a 
previous history of a lesion in the eye- 
lid, with the lacrimal gland becoming 
secondarily involved. This report de- 
scribes a patient with a meibomian 
carcinoma that presented initially as 
a solid mass in the region of the 
lacrimal gland. The lids were not clin- 
ically involved, and the original clini- 
cal diagnosis was tumor of the lac- 
rimal gland. 


Report of a Case 


Clinical History.—A 58-year-old Brazilian 
woman had noted a progressively enlarg- 
ing mass in the area of the right lacrimal 
gland for about 12 months. This was asso- 
ciated with mild, persistent pain and mild 
photophobia in the right eye. Ophthalmo- 
logic examination revealed a corrected 
visual acuity of 6/18 OD and 6/6 OS. In- 
traocular pressure was 24 mm Hg OD and 
12 mm Hg OS by applanation. There was a 
large, firm, indurated mass occupying the 
fossa of the right lacrimal gland (Fig 1), 
with minimal involvement of the upper 
eyelid. The lower eyelid was not clinically 
involved. Neither displacement of the 
globe nor proptosis was observed. The con- 
junctiva revealed superficial and deep in- 
jection with moderate chemosis. Upon lift- 
ing the right upper lid, the tumor could be 
seen anteriorly, in the region of the lac- 
rimal gland. There was an early pannus 
involving the limbus circumferentially. 
There were several pigmented keratic pre- 
cipitates and a trace of flare in the anterior 
chamber. The ocular fundus was normal. 
Examination of the left eye was entirely 
normal. 

A firm, slightly tender mass about 2.5 cem 
in diameter occupied the right preauricular 


region, and there was equivocal right cer- 
vical lymphadenopathy. The remainder of 
the findings from physical examination, 
roentgenograms, and laboratory studies 
were completely normal. The clinical diag- 
nosis was malignant lacrimal gland tumor 
with secondary conjunctivitis and iritis. 

In order to establish a histopathologic 
diagnosis, the mass was biopsied through a 
skin incision at the lateral margin of the 
eyebrow. The specimen revealed a highly 
anaplastic epithelial neoplasm (Fig 2). The 
origin of the tumor could not be estab- 
lished. An excisional biopsy of the pre- 
auricular mass revealed an undifferen- 
tiated carcinoma, but the primary site still 
could not be determined. After several con- 
sultations, it was elected to exenterate the 
right orbital contents. 

Pathologic ^ Findings.—Macroscopically, 
the exenterated right orbital contents 
measured 42x 55x52 mm. The skin of the 
lids measured 51x34 mm in maximum di- 
mensions. The clear cornea measured 
11x10 mm and showed an early pannus 
between 8 and 1 o'clock. The pupil was 
slightly irregular and had posterior syne- 
chias. The globe was of normal size; it had 
6 mm of optic nerve attached. Located in 
the right upper eyelid, about 12 mm from 
its margin, was a sutured linear scar mea- 
suring 15 mm in length. An irregular gran- 
ular friable mass, which measured 18 x 12 
mm in maximal diameter and reached an- 
teriorly almost to the limbus, involved the 
outer canthus and extended into the fossa 
of the lacrimal gland. The orbital mass 
(Fig 3) measured 32x16 mm. On cut 
surface the tumor was yellow, granular, 
and uniform and was covered by an intact 
periorbita. The specimen was sectioned 
obliquely from 11 to 4 o’clock to include the 
lids, tumor, and scar. On cut section, the 
globe was essentially normal. 

Microscopically, the tumor was com- 
posed of anaplastic basophilic cells that in- 
vaded and ulcerated the palpebral and for- 
nical conjunctiva superiorly and extended 
deep into the orbital fat (Fig 4). Areas of 
necrosis containing lipid-laden macro- 


Meibomian Gland Carcinoma/Shields & Font 


Fig 1.—Left, Clinical appearance of mass involving outer can- 
thus and extending into lacrimal gland. There is a slight chemosis 
of bulbar conjunctiva, as well as peripheral pannus temporally. 
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Fig 2.—Center left, Biopsy specimen of 
lacrimal gland shows poorly differentiated 
carcinoma infiltrating lacrimal gland tissue 
(on the right) (hematoxylin-eosin, original 
magnification x 90; AFIP neg 73-7188). 


Fig 3.—Bottom left, Gross appearance of 
exenteration specimen showing large 
mass involving lacrimal gland (superiorly). 
Retina has been artifactitiously detached 
(AFIP neg 73-13612). 


Fig 4.—Center right, Oblique section of 
exenteration specimen showing tumor 
protruding through upper fornix and in- 
vading lacrimal gland superiorly (hema- 
toxylin-eosin, original magnification X 4; 
AFIP neg 73-7189). 


No masses are seen in the tarsal plates (AFIP neg 73-6693-1). 
Right, Lateral view showing mass protruding under right upper lid 
(AFIP neg 73-6693-2). 





Fig 5.—Bottom right, Conjunctival epithelium at lower fornix shows diffuse pagetoid in- 
volvement by pleomorphic neoplastic cells (hematoxylin-eosin, original magnification 


x 145; AFIP neg 73-7186). 
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direct continuity with meibomian glands (hematoxylin-eosin, original magnification 
X 90; AFIP neg 73-7187). Right, Higher magnification of “left” shows diffuse pagetoid 
involvement of epithelium by neoplastic cells (hematoxylin-eosin, original magnification 
X 195; AFIP neg 73-7185). 


phages were present within the tumor. A 
moderate diffuse chronic inflammatory in- 
filtrate was seen under the conjunctival 
epithelium. There was extensive pagetoid 
invasion of the epithelium of the palpebral 
and bulbar conjunctiva with extension into 
the fornices (Fig 5) and the peripheral 
cornea. Diffuse scarring and a lipo- 
granulomatous reaction were observed in 
the upper tarsal plate, which contained no 
meibomian glands. The tarsal plate infe- 
riorly showed tumor nodules in direct con- 
tinuity with the meibomian glands (Fig 6). 
The cornea showed an inflammatory pan- 
nus and extensive acute and chronic in- 
flammatory infiltrates involving the super- 
ficial stroma. The remainder of the 
intraocular structures were unremarkable. 
Diagnoses.—The diagnoses were made as 
follows: anaplastic meibomiam gland carci- 
noma, eyelids, with invasion of lacrimal 
gland and adjacent orbital structures; cha- 
lazion, upper tarsal plate; chronic bleph- 
aroconjunctivitis with diffuse pagetoid in- 
vasion of conjunctiva by neoplastic cells. 


Comment 


The diagnosis of sebaceous carci- 
noma of the meibomian glands may 
be clinically overlooked because the 
lesion may masquerade for a long pe- 
riod of time as a chronic blepharocon- 
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junctivitis, recurrent chalazion, or 
other benign condition.»+57-10 The 
case reported here is unusual in both 
its clinical presentation and its his- 
topathologic features. 

Clinically it appeared to be a pri- 
mary tumor of the lacrimal gland, a 
mode of presentation that is quite 
rare, although orbital invasion may 
occur in 17% of the cases.’ Histologi- 
cally it was multicentric and involved 
both the upper and lower eyelids. 
Multicentricity of sebaceous gland 
carcinoma, although uncommon, was 
recently documented in a case re- 
port." We have on file in the registry 
of ophthalmic pathology at the 
Armed Forces Institute of Pathology 
several examples illustrating multi- 
centric foci of sebaceous gland carci- 
noma involving both lids. Recently we 
have studied histopathologically an 
exenteration specimen from a patient 
who had a chronic blepharoconjuncti- 
vitis for about 18 months. Subserial 
sections of the lids demonstrated 
multicentric tumor involvement of 
the follicles of the eyelashes, glands 
of Zeis, and meibomian gland ducts 
with diffuse pagetoid invasion of the 





palpebral and bulbar conjunctiva by 
neoplastic cells. No tumor nodules 
could be demonstrated either grossly 
or microscopically, however, within 
the scarred tarsal plates. 

Carcinoma of the  meibomian 
glands is not often listed in the dif- 
ferential diagnosis of tumors involv- 
ing the lacrimal gland. When con- 
fronted with a tumor of the lacrimal 
gland, the physician should evaluate 
the eyelids carefully to rule out a dif- 
fuse meibomian gland carcinoma that 
has secondarily invaded the lacrimal 
gland. If a history of chronic bleph- 
aroconjunctivitis or a recurrent cha- 
lazion is present, the clinician should 
be even more suspicious of the afore- 
mentioned diagnosis. 


This investigation was supported in part by 
training grant EY-00032 from the National Eye 
Institute, National Institutes of Health. 
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Surgical Techniques 


Edited by Charles E. Iliff, MD 


14 W Mt. Vernon Pl, Baltimore, Md 21202 


A case of severe bilateral ciccatricial 
ectropion occurred secondary to keloid 
formation from massive, superimposed 
pyoderma related to chickenpox erup- 
tions. The immune deficiency disease is 
an etiological factor. The surgical correc- 
tion of the lid deformities consisted of in- 
fralash incision, lysis adhesions, horizon- 
tal shortening, and full-thickness skin 
grafting. 


0" patient was completely well 
until age 6 years 11 months. At 
that time (Jan 4, 1970), the child had 
what appeared to be a normal case of 
chickenpox (varicella) that was gen- 
erally distributed over the face, neck, 
and trunk. Fever and malaise were 
mild with characteristic itching of the 
eruptions. The  vasieular lesions 
quickly ruptured during the period of 
one week, and typical small ulcers de- 
veloped. Maculopapules were suc- 
ceeded by vesicles that quickly be- 
came pustular and eventually formed 
crusts. 

Following the normal one-week 


course of this disease, a violent dif- . 


fuse infectious stage developed dur- 
ing the next five weeks. At the end of 
six weeks, marked facial and upper- 
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surgical Correction of 


Severe Cicatricial Ectropion 


Caused by Chickenpox 


trunk scarring resulted from massive 
infection with Staphylococcus aureus. 
Severe bilateral lower-lid ectropion 


Fig 1.—Severe ciccatricial ectropion of 
left lower lid. 
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Pierre Guibor, MD, Byron Smith, MD 


was the result of this process (Fig 1). 
One year later, at the age of 7 
years, the child underwent surgery 


Fig 2.—Horizontal shortening pentagon 
resection with lysis of adhesions, vertical 
traction, and recipient graft site, left lower 
lid. 
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Fig 4.—Preoperative severe bilateral 
ciccatricial ectropion of lower lids. 








Fig 7.—Six months postoperatively, cor- 
rection of ciccatricial ectropion of left 
lower lid. 





for horizontal shortening and full- 
thiekness skin grafting to the left 
lower lid. This was approached by an 
incision 2 mm below the left lower lid 
lash line made with a razorblade 
knife, and dissection of the adhesions 
between the scarred skin and the 
deep orbital septum. The left lower 
lid was placed on vertical traction 
during the dissection. Following the 
lysis of adhesions, a horizontal short- 
ening was done laterally, utilizing a 
pentagon wedge resection of the left 
lower lid (Fig 2). 

Careful closure of the pentagon re- 
section and alignment of the lower lid 
margins were accomplished by plac- 
ing a 6-0 silk suture (Dexon) through 
the posterior border of the lid margin 
at the junction of the conjunctiva and 
skin, parallel to the posterior lid mar- 
gin. A second suture was placed par- 
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Fig 5.—Postoperative photograph fol- 
lowing infralash incision, lysis adhesions, 
horizontal shortening, and full-thickness 
skin grafting of both lower lids. 


x 


Fig 8.—Preoperative ciccatricial ectro- 
pion of right lower lid. 


allel to the first at the anterior lid 
margin in the region of the posterior 
lash line. The third suture was placed 
between the first and second sutures, 
in the alignment of the gray line of 
the margin. The long ends of the su- 
tures were tied and brought forward 
to be anchored on the skin surface. 
This prevented the loose suture ends 
from irritating the cornea during the 
postoperative course. Two 5-0 silk su- 
tures were buried in the pretarsal tis- 
sue, and several 6-0 silk sutures were 
used to close the apex of the pentagon 
resection. 

Full-thickness skin grafting was 
performed from a donor site over the 











Fig 6.—Preoperative ciccatricial ectro- 
pion of left lower lid. 





Fig 9.—Six months postoperatively, cor- 
rection of ciccatricial ectropion of right 
lower lid. 


left clavicular area. The graft was su- 
tured in place with 6-0 silk suture in a 
continuous running fashion. Just 
prior to the grafting, the lower lid 
was placed on stretch with the use of 
two 6-0 silk sutures to the left brow 
(Fig 3). 

The first preoperative and final 
postoperative full face photos are 
shown in Fig 4 and 5, and the detailed 
preoperative and postoperative pho- 
tos of the left lower lid are shown in 
Fig 6 and 7. 

Four months later the same proce- 
dure described above was performed 
on the right lower lid (Fig 8 and 9). 
Histologic study of the pentagon 
wedge resections at that time showed 
considerable scarring, slight chronic 
inflammation, and epithelial hyper- 
plasia. It was ascertained that this 
child has an immune deficiency dis- 
ease of unknown origin. 


Key Words.—Chickenpox; varicella; cica- 
tricial; ectropion; keloid; oculoplastie sur- 
gery; skin graft; immune deficiency. 
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Measured Tendon 


Lengthening 


Richard M. Klein, MD; Richard S. Muchnick, MD; 


Richard H. Raskind, MD 


The relative frequency of scleral perfo- 
ration during strabismus surgery and its 
definite, though small incidence of seri- 
ous complications suggest that marginal 
myotomy should have a definite role in 
muscle weakening. Yet it is seldom used, 
mainly because of the difficulty in grading 
the amount of weakening as can be done 
with a recession. 

As an alternative to marginal myotomy 
or recession in patients with abnormally 
thin sclera, we have used a measured ten- 
don-lengthening procedure that combines 
the smoothly graded and predictable re- 
sponses of recession with the safety of 
marginal myotomy. 


he indications for marginal my- 

otomy have recently been re- 
viewed by Helveston and Cofield.' 
These include indications (1) to 
weaken further a previously receded 
muscle, (2) to obtain more effect dur- 
ing a recession, (3) to weaken a 
muscle when its insertion is adjacent 
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to an implant or explant, and (4) to 
weaken a muscle when the sclera is 
abnormally thin. In addition, mar- 
ginal myotomy as a primary proce- 
dure has been advocated by Knapp? in 
exotropia with lateral incomitance, ie, 
an exotropia that measures less in 
left and right gaze than in straight 
ahead gaze, and by Kennedy? in con- 
genital esotropia. 

The danger of perforating the ret- 
ina during strabismus surgery is es- 
pecially real. In 1960, McLean et al: 
reported 16 patients with retinal 
tears caused by perforation during 
strabismus surgery. Only two were 
treated and no detachments occurred. 
At the same time, Havener and Kim- 
ball* reported scleral perforations re- 
sulting in panophthalmitis, cataract, 
and massive intraocular hemorrhage, 
as well as five perforations with un- 
eventful recovery. More recently, 
Gottlieb and Castro* have reported 
penetration of the globe during stra- 
bismus surgery as causing two retinal 
detachments, a retinal tear with vit- 
reous hemorrhage, and an endophthal- 
mitis. In addition, they reported a 
9.2% incidence of funduscopic lesions 
indicating penetration of the globe 
during uneventful strabismus sur- 
gery in 65 children. 
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Although the trauma induced by 
scleral perforation appears to be well 
tolerated most of the time, its rela- 
tive frequency and small but definite 
incidence of serious complications 
suggest that marginal myotomy 


should have a definite role in muscle 
weakening, especially when the sclera 
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amount of lengthening desired. 


Fig 3.—Median tongue of tendon and muscle is made. 
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is thin. Yet marginal myotomy is sel- 
dom used.' 

The main diffieulty has been in 
smoothly and predictably grading the 
amount of weakening as can be done 
with a recession? Knapp? now ac- 
tually measures the amount of 
lengthening in each case, and others’ 
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have quantitated the lengthening 
produced by different techniques of 
marginal myotomy. Nevertheless, 
predictability of results remains lim- 
ited,' and the vertical displacement of 
the insertion may cause a vertical 
tropia.* 

This paper reports a modification of 





Fig 2.—A 5-0 double-armed chromic suture placed through 
center of muscle just distal to clamp. 


Fig 4.—Cyanoacrylate adhesive applied to sclera under muscle. 
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. Fig 5.—Distal edges of superior and inferior slips of tendon and 
muscle transfixed with previously placed suture, and suture tied. 


a measured tendon-lengthening pro- 
cedure, first described by Gonin? in 
1911, that we have used as an alterna- 
tive to marginal myotomy or reces- 
sion in patients with abnormally thin 
sclera. : 


Technique 


A conjunctival incision is made at the 
limbus or over the insertion at the sur- 
geon's preference. The muscle is then iso- 
lated as for a recession or marginal myo- 
tomy. Conjunctiva is dissected from the 
capsule, and the intermuscular septum is 
eut along the superior and inferior mar- 
gins of the muscle. 

A clamp is then placed across the muscle 
at a distance from the insertion equal to 
the amount of lengthening desired. This is 
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measured with a caliper (Fig 1). A 5-0 
double-armed chromic suture is placed 
through the center of the muscle just distal 
to the clamp and is tied (Fig 2). A median 
tongue of tendon and muscle is made by 
cutting the tendon flush with the insertion 
for one third of its width at both the supe- 
rior and inferior margins. These incisions 
are extended, parallel to the muscle fibers, 
to the clamp, and are then joined by a 
transverse incision (Fig 3). 

Cyanoacrylate adhesive may be applied 
to the sclera under the muscle with a plas- 
tic scalpel handle as a barrier to the forma- 
tion of adhesions” (Fig 4). The distal edges 
of the superior and inferior slips of tendon 
and muscle are then transfixed with the 
previously placed double-armed suture, the 
clamp is removed, and the suture is tied 
(Fig 5). This reattaches the muscle to its 
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Fig 6.—Muscle reattached to its insertion by means of median 
tongue and lengthened by length of tongue. 


insertion by means of the median tongue 
and lengthens the muscle by the length of 
the tongue (Fig 6). Finally, the conjuncti- 
val incision is closed. 


Comment 


We have used this lengthening pro- 
cedure in two patients with high 
myopia and abnormally thin sclera 
and have found it to be a useful al- 
ternative to recession or marginal 
myotomy. It combines the smoothly 
graded and predictable responses of 
recession with the safety of marginal 
myotomy. Because it also maintains 
the original insertion, it will also 
probably be useful in other instances 
when marginal myotomy is indicated. 
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Ocular Penetration in Rabbits 


of Topically Applied Dexamethasone 


Theodore Krupin, MD; Stephen R. Waltman, MD; Bernard Becker, MD 


In rabbits, topical application of tritium- 
labelled 0.1% dexamethasone sodium 
phosphate (Decadron) with a high spe- 
cific activity resulted in easily detectable 
corneal and aqueous humor levels of this 
corticosteroid. Thin-layer chromatogra- 
phy (TLC) on aqueous humor samples 
demonstrated the tritium label on the 
dexamethasone molecule. Differential 
staining after TLC confirmed the pres- 
ence of dexamethasone sodium phos- 
phate in the aqueous humor samples. 
Using application of lower specific activ- 
ity, dexamethasone resulted in an appar- 
ent lack of penetration because of the lim- 
its of this method. 


ince the introduction of dexa- 
methasone to ophthalmology in 
1959 by Gordon, a vast clinical 
knowledge regarding the ocular bene- 
fits and side effects of this potent cor- 
ticosteroid preparation has accumu- 
lated. Several investigations using 
radioactive-labeled dexamethasone 
demonstrated penetration of the cor- 
ticosteroid into the aqueous humor af- 
ter topical administration. How- 
ever, recent studies by Cox et al 
failed to find penetration of labeled 
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dexamethasone in the rabbit cornea 
with an intact epithelium.*? 

Because of the corneal barrier, only 
a small percentage of a topically ap- 
plied drug enters the cornea and an- 
terior chamber. Meaningful results 
from penetration studies of radio- 
active compounds must consider the 
sensitivity of the method used so as to 
have detectable amounts of the la- 
beled material. Intraocular pene- 
tration of tritiated dexamethasone in 
rabbits with intact corneal epithe- 
liums is reported in the present study. 
The results are confirmed by the use 
of thin-layer chromatography. 


Materials and Methods 


Unanesthetized. male albino rabbits 
weighing 2 to 2.5 kg were used. Only ani- 
mals without corneal epithelial defects de- 
tectable by fluorescein staining were used. 
Examinations were performed prior to 
topical application of dexamethasone and 
before anterior chamber paracentesis. 

Various amounts of vacuum-dried, la- 
beled dexamethasone with a specific activ- 
ity of 31.2 curies/millimol were added to 
commercial 0.1% dexamethasone sodium 
phosphate (Decadron), yielding dexa- 
methasone with different specific activi- 
ties. Dexamethasone sodium phosphate 
was added to the 0.1% dexamethasone so- 
dium phosphate solution to give 1% and 2% 
solutions. 

A calibrated delivery pipette was used to 
administer 0.025 ml of the radioactive mix- 
ture to one eye of rabbits, with this dose 
repeated five minutes later. One, two, or 


four hours later the eyes were irrigated, 
and bilateral anterior chamber paracen- 
tesis was performed using a 27-gauge 
needle on a tuberculin syringe. An aliquot 
of aqueous humor was immediately pi- 
petted into a scintillation bottle containing 
10 ml of Brays solution.* The animals were 
killed and 8-mm corneal buttons removed. 
The corneal buttons were washed in bal- 
anced salt solution, dried with filter paper, 
and weighed. The entire button was placed 
in 1 ml of tissue solubilizer and incubated 
at 45 C for 48 to 72 hours after which 10 ml 
of toluene scintillation solution was added. 
The samples were read in a scintillation 
spectrometer. Internal standards were 
used to correct the samples for the degree 
of quenching with the two scintillation 
fluids. Background counts were subtracted 
from all samples. Penetration ratios were 
determined by dividing the attained tissue 
concentration of dexamethasone in cornea 
or aqueous humor by the concentration of 
the applied drug. The efficiency of the scin- 
tillation counter was determined by com- 
paring the theoretical and actual counts 
when a known amount of standard tritium 
was read. 

Simultaneous penetration of 0.1% dexa- 
methasone and 2% fluorescein (Alcon) was 
studied in six rabbits. Five minutes after 
the delivery of the dexamethasone solu- 
tion, 0.025 ml of fluorescein solution was 
applied to one eye. One or two hours later 
the attained fluorescein concentrations in 
the anterior chambers were measured 
using a slit-lamp fluorophotometer.' Para- 
centesis was then performed with scintilla- 
tion counting of labeled dexamethasone. 
The acquired aqueous humor concentration 
of fluorescein did not alter the quenching 
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of the scintillation solution. 

Labeled dexamethasone was applied to 
eight eyes (four rabbits) and one-hour 
aqueous humor samples were obtained. A 
chloroform extraction of the pooled 
aqueous humor was vacuum-dried and the 
residue dissolved in chloroform-methanol 
(1:1) solvent for thin-layer chromatogra- 
phy (TLC) on silica gel plates. All the ra- 
dioactivity remained in the vacuum-dried 
extract, none evaporated in the distillate. 
Chromatograms were developed at room 
temperature with chloroform-methanol 
(9:1). Unlabeled dexamethasone was also 
developed on the TLC plates. Spots were 
visualized after staining with blue tetrazo- 
lium 0.5%, which detects alcohol groups or 
2,4-dinitrophenylhydrazine and 0.4% de- 
tects keto groups. To measure the distribu- 
tion of radioactivity along the developed 
plate, 0.5-cm bands of silica gel were 
scraped off, transferred to scintillation 
vials, and counted in 10 ml of dioxane- 
water-naphthalene scintillation solution.* 


Results 


Topical application of labeled 
dexamethasone was tolerated with- 
out ocular irritation. The ocular pene- 
tration after application of dexa- 
methasone with a specifie activity of 
200 microcuries/mg is presented in 
Table 1. The application of 0.1% dexa- 
methasone resulted in a one-hour 
aqueous humor concentration of 
4.27 + 0.60x10-*mg/ml that de- 
creased to 0.62+ 0.09x10-‘mg/ml 
at four hours (Table 1, top). Corne- 
al dexamethasone concentration was 
also maximum at one hour (6.78 + 
l0x10-*mg/gm cornea) (Table 1, 
bottom). Increasing the concentration 
of dexamethasone applied topically 
increased the aqueous humor and 
corneal dexamethasone concentra- 
tions attained but did not noticeably 
alter the penetration ratios (Table 1). 

The background activity of 0.15 ml 
aqueous humor samples from un- 


treated eyes was 46.0 + 1.2 counts per 
minute (cpm). The topical delivery of 
0.1% dexamethasone sodium phos- 
phate with a specific activity of 100 
microcuries/mg resulted in gross ra- 
dioactivity of 784.8 + 125.3 cpm, while 
the application of a solution with a 
specific activity of 10 microcuries/mg 
resulted in 100.7+6.7 cpm per 
sample. Dexamethasone with specific 
activity less than 10 microcuries/mg 
resulted in aqueous humor radio- 
activity that was not noticeably dif- 
ferent from background. 

The simultaneous ocular pene- 
tration of 0.1% dexamethasone and 
2% fluorescein is presented in Table 2. 
The penetration ratios were greater 
for dexamethasone than for fluores- 
cein. However, the attained aqueous 
humor concentrations were similar. 

. Thin-layer chromatography of ex- 
tracted, concentrated aqueous humor 


samples resulted in a migration of ra- 
dioactivity relative to the solvent 
(RF) of 0.48. Standard tritiated dexa- 
methasone and dexamethasone so- 
dium phosphate also had Rf values of 
0.43 on TLC. Staining of developed 
chromatograms with 2,4-dinitro- 
phenylhydrazine showed spots from 
aqueous humor samples with Rf val- 
ues of 0.45. These spots could not be 
visualized after spraying with blue 
tetrazolium, thus indicating the pres- 
ence of a corticosteroid with a keto 
group but not an alcohol group. 


Comment 


Many factors are involved in the 
passage of topically applied drugs 
across the cornea.’ This penetration 
rate limits the attained cornea and 
aqueous humor drug levels. The pres- 
ent study in rabbits demonstrated 
cornea and aqueous humor pene- 


Table 1.—Aqueous Humor Penetration in Rabbits 
of Topically Applied, Tritiated Dexamethasone Sodium Phosphate* 


Time After 
Application, hr 


Dexamethasone 
Concentration, % 


Aqueous Humor 


Concentration, 
mg/ml — SEM 


4.27 + 0.67 X 1074 
1.78 = 0.18 X 1074 
0.62 + 0.09 X 10-4 
2.88 = 0.38 X 1073 
1.69 + 0.12 X 1073 
6.86 = 0.80 X 1073 
4.10 Æ 0.36 X 1073 


Penetration Ratio 
+ SEM X 10-4 


4.27 = 0.64 
1.78 = 0.18 
0.62 = 0.09 
2.88 = 0.38 
1.69 — 0.12 
3.43 = 0.41 
2.05 — 0.18 


Cornea Penetration 





6.53 = 0.98 X 103 
1.84 = 0.22 X 10? 
0.70 + 0.09 X 1073 
2.22 + 0.18 X 107? 
0.97 — 0.06 X 107? 
8.86 — 1.76 X 107? 
4.52 + 0.64 X 107? 


6.53 = 0.98 
1.84 = 0.22 
0.70 = 0.09 
2.22 + 0.18 
0.97 + 0.06 
4.43 = 0.88 
2.26 + 0.32 


* Six rabbits per determination; specific activity, 200 microcuries/mg. 


Table 2.—Simultaneous Ocular Penetration of 0.1 95 Tritiated Dexamethasone Sodium 


Time After 
Topical Administration, hr 


Ratio 
1 5.68 = 0.45 X 1074 
2 1.63 = 0.20 X 1074 


Phosphate and 2% Fluorescein in Rabbits* 


Aqueous Humor 


Tritiated Dexamethasone 


Concentration 
(mg/ml = SEM) 
5.68 = 0.45 X 1074 
1.63 = 0.20 X 1074 





1.44 + 0.46 X 10-5 
0.61 £0.19 X 10-5 


Fluorescein 


Concentration 
(mg/ml = SEM) 
3.87 = 0.92 X 1074 
1.22 = 0.38 X 1074 


Ratio 


* Six rabbits per determination; specific activity of dexamethasone solution with 200 microcuries/mg. 
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tration of a topically applied, com- 
mercially available dexamethasone 
product. The drug levels obtained 
were similar to those reported by 
Short et al.? Thin-layer chromatogra- 
. phy demonstrated the tritium label 
. remaining on the dexamethasone 
. molecule. Chromatograms of pooled 
and concentrated aqueous humor 
samples showed migratory spots with 
the same Rf values as dexamethasone 
when stained with 2,4-dinitro- 
phenylhydrazine, which detects keto 
groups. Staining with blue tetrazo- 
lium, which detects alcohol groups, 
was negative. Dexamethasone so- 
dium phosphate is stained by 2,4-di- 
nitrophenylhydrazine, but not by blue 
tetrazolium. 

Our results are different from those 
of Cox et al, who reported no detect- 
able dexamethasone intraocularly af- 
ter topical application of radioactive 
dexamethasone sodium phosphate.*° 


1. Gordon DM: Dexamethasone in ophthalmol- 
ogy. Am J Ophthalmol 48:656-660, 1959. 
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Topical administration of dexamethasone. Arch 
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the aqueous humor of the rabbit: II. Chromatog- 
raphy. Am J Ophthalmol 52:77-81, 1961. 

4. Cox WV, Kupferman A, Leibowitz HM: 
Topically applied steroids in corneal disease: I. 
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However, they used a label with a 
specific activity of only 0.1 micro- 
curies/mg of steroid. We could not 
obtain counts per minute that were 
statistically different from untreated 
aqueous humor samples until we used 
a dexamethasone preparation with a 
specific activity 100 times that used 
by Cox et al. Furthermore, these au- 
thors state that the sensitivity of 
their method was 1 ng. Since they had 
a background activity of 22 emp (oral 
communication with A. Kupferman, 
June 29, 1973), on theoretical grounds 
the sensitivity of their method was 
about 500 ng using an aqueous sample 
of 0.1 ml. The increased sensitivity of 
our method accounts for the different 
conclusions and should clear up an im- 
portant misconception. Furthermore, 
dexamethasone sodium phosphate can 
be detected in aqueous humor sam- 
ples by TLC following topical appli- 
cation of 0.1% dexamethasone sodium 


References 


The role of inflammation in stromal absorption 
of dexamethasone. Arch Ophthalmol 88:308-318, 
1972. 

5. Cox WV, Kupferman A, Leibowitz HM: 
Topically applied steroids in corneal disease: II. 
The role of drug vehicle in stromal absorption of 
dexamethasone. Arch Ophthalmol 88:549-552, 
1972. 

6. Bray GA: A simple efficient liquid scintilla- 
tor for counting aqueous solutions in a liquid 
scintillation counter. Anal Biochem 1:279-285, 


phosphate, thus supporting our re- 
sults. 

Aqueous humor dexamethasone 
penetration studies are being per- 
formed in humans undergoing cata- 
ract surgery. Preliminary results 
demonstrate dexamethasone in the 
aqueous humor from these human 
subjects (T. Krupin, S.R. Waltman, 
unpublished data). 
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Concentration of Gentamiein 


in Experimental Corneal Ulcers 


Topical vs Subconjunctival Therapy 


Jules L. Baum, MD; Michael Barza, MD; Donald Shushan; Louis Weinstein, MD, PhD 


Topical and subconjunctival therapy 
with gentamicin sulfate were compared in 
rabbits following the induction of Pseudo- 
monas and lye corneal ulcers. The con- 
centrations of antibiotic in the cornea 
were significantly higher with the subcon- 
junctival than with the topical route for 
Pseudomonas ulcers. In the case of lye 
ulcers, however, the difference was not 
statistically significant. Therapeutic lev- 
els of gentamicin were maintained in 
corneal ulcers for at least six hours after a 
subconjunctivally given injection. In con- 
trast, less than 1ug of the agent was de- 
tectable per gram of cornea one hour after 
cessation of topical application. This 
study suggests that bacterial ulcers of the 
cornea might best be managed with a 
combination of subconjunctival and fre- 
quent topical treatment. 
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he aim of therapy in bacterial 
ulcers of the cornea is delivery of 
the antibiotic to the site of infection 
by the most effective route. The pur- 
pose of the present study was to com- 
pare the concentrations of genta- 
micin sulfate present in the corneal 
tissue of rabbits following topical and 
subconjunctival therapy of ulcers pro- 
duced by sodium hydroxide and infec- 
tion with Pseudomonas. 


Materials and Methods 


Healthy albino rabbits weighing approx- 
imately 2 kg were used. Corneal ulcers 
were produced by two techniques. 

Lye Ulcer.—The cornea was anesthetized 
with 0.4% benoxinate hydrochloride. A 6- 
mm filter paper disc was dipped briefly 
into ZN sodium hydroxide and placed on 
the cornea for 30 seconds. This was fol- 
lowed by a 30-second rinse with saline. 

Pseudomonas Ulcer.—A laboratory strain 
of Ps aeruginosa was maintained in trypti- 
ease soy broth (BBL) by transfer every 
two to three days. After the rabbit was 
anesthetized with intravenously given pen- 
tobarbital sodium, 0.05 ml of a 10-? dilution 
in saline (approximately 10* organisms) 
was injected into midcorneal stroma using 
a 27-gauge needle. An ulcer that was 5 to 9 
mm in diameter usually developed 48 hours 
after inoculation. These ulcers were pro- 
duced in the midperiphery of the cornea so 
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that distant corneal tissue could be used as 
an “internal” control. Contralateral nor- 
mal corneas served as “external” controls. 

Administration of antibiotics was 
started 48 hours after application of so- 
dium hydroxide or inoculation of Pseudo- 
monas. One drop of a 0.3% solution of gen- 
tamicin sulfate was applied topically every 
30 minutes for six hours to one group of 
rabbits. Twenty milligrams of the drug in 
0.5 ml was injected subconjunctivally, at 
the 12 o’clock position, with a 27-gauge 
needle to another group of animals. 

The rabbits were killed with intrave- 
nously given pentobarbital sodium 15 and 
60 minutes following the last topical appli- 
cation, or 15 minutes, one and six hours af- 
ter the subconjunctivally given injection of 
gentamicin. Corneal specimens were ex- 
cised immediately from normal and dis- 
eased areas with a 6-mm trephine. After 
being rinsed in saline for five seconds and 
blotted on filter paper, they were then 
placed on agar plates and assayed for anti- 
biotic activity. 

The antibiotic content of tears was stud- 
ied in another group of animals with nor- 
mal or ulcerated corneas at varying inter- 
vals following the administration of two 
drops of gentamicin sulfate topically, or 
0.5 ml subconjunctivally. Tears were ob- 
tained by inserting a filter paper disc un- 
der the upper lid for five seconds. This was 
then removed and plated for assay. 

To determine whether antibiotic present 
in tears might enter corneal specimens 
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Gentamicin concentration in Pseudomonas and lye corneal ulcers. Comparison of 
major findings. See text for complete statistical analysis. 


while they were being excised, the efficacy 
of the rinsing process was examined. Tre- 
phined specimens of normal and ulcerated 
cornea from untreated animals were 
dipped for two to three seconds in solutions 
containing 100ug of gentamicin sulfate per 
milliliter. These were then rinsed in saline 
for five seconds and assayed for antibiotic 
content. 

Assay.—An agar diffusion technique was 
employed using an antibiotic medium 
seeded with a laboratory strain of Staphy- 
lococcus aureus, 10° organisms per milli- 
liter. Standards of gentamicin were pre- 
pared in saline. The standard solutions 
were absorbed on filter paper discs, 6.35 
mm in diameter, and were then placed on 
the seeded agar surface. Corneal tissue 
was plated directly. After incubation at 37 
C for 18 hours, zones of inhibition of bacte- 
rial growth were measured and standard 
curves constructed on semilogarithmic pa- 
per. The lower limit of sensitivity of the 
assay was 0.8ug/ml. Standards were in- 
cluded with each experiment. 

The possibility that the organisms in the 
Pseudomonas ulcers might affect the assay 
was examined. Standard solutions of gen- 
tamicin sulfate, 6ug/ml to 50ug/ml, were 
prepared in saline containing 10* Pseudo- 
monas per milliliter and plated as de- 
scribed above. Identical standards without 
organisms served as controls. 

Statistical analysis of data was done by 
nonparametric methods using the Kol- 
mogorov-Smirnov two-sample test and the 
Mann-Whitney U test. 


Results 


More than Tug of gentamicin sul- 
fate per gram of cornea was detect- 
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able in 11 of 12 lye ulcers treated 
topically (Table 1). In contrast, 
Pseudomonas ulcers treated in the 
same manner contained strikingly 
lower concentrations that were not 
significantly different from controls. 
Less than lug/gm was found in five 
of six Pseudomonas ulcers studied 45 
to 75 minutes after cessation of topi- 
cal therapy. The concentration of an- 
tibiotic in the tears of animals with 
normal and ulcerated corneas fell to 
lug/ml within 15 minutes of the ces- 
sation of topical administration. 

The subconjunctival route produced 
concentrations of gentamicin in 
Pseudomonas ulcers that were consid- 
erably higher (P<.01) than those fol- 
lowing topical therapy (Table 2). Nei- 
ther lye ulcers, nor controls, showed 
significant differences when the sub- 
conjunctival and topical routes were 
compared. 

The highest median concentration 
of gentamicin was present in lye ul- 
cers 60 minutes after subconjunctival 
injection, but the highest median 
level in Pseudomonas ulcers appeared 
at six hours. One, two, and three 
hours after the subconjunctival injec- 
‘tion of gentamicin, tears contained 
80ug/ml, 12.5ug/ml, and 2ug/ml, re- 
spectively. It is interesting that 15 
minutes following subconjunctival 
administration, levels of drug in the 
tears of the contralateral eye reached 
3ug/ml to 4ug/ml. Major findings are 
displayed in the Figure. 


The possibility that corneal speci- 
mens were "contaminated" by gen- 
tamicin in tears during excision was 
investigated in vitro. No anti- 
bacterial activity could be detected in 
corneal dises rinsed briefly after ex- 
posure to a solution containing 100ug 
of gentamicin sulfate per milliliter. 

No differences were observed in the 
zones of inhibition on agar plates 
when standard solutions of gen- 
tamicin containing Pseudomonas 
were compared with similar solutions 
without bacteria. 

In a statistical analysis of the 
groups (Tables 1 and 2) A vs B, A vs 
C+D, E vs K+N, and B vs H were 
significant at P<.01; H vs K+N was 
significant at P<.02; the following 
group comparisons were not signifi- 
cant at a=5%, B vs C+D, E vs F, E 
vs G, F vs G, H vs I, H vs J, I vs J, E 
vs H, A vs E, A vs F, F vs J. 


Comment 


The penetration of gentamicin into 
the aqueous humor** and cornea?* 
has been the subject of recent labora- 
tory and clinical^' investigation. 
Corneal inflammation in these studies 
was produced either by chemical in- 
jury'?^*or by Pseudomonas infection.* 

The results of our studies indicated 
that in corneal ulcers produced exper- 
imentally by injection with Pseudo- 
monas, the levels of gentamicin were 
significantly higher when the drug 
was administered subconjunctivally 
than when topical applications were 
used. In addition, the concentration 
of gentamicin in the cornea fell off 
rapidly following topical adminis- 
tration and reached a level of less 
than lug/gm after one hour. In con- 
trast, subconjunctival injection pro- 
duced corneal levels greater than 
15ug/gm after six hours. Although it 
may not be possible to extrapolate 
data obtained from animals to man, 
our results suggest that, in terms of 
achieving high concentrations of gen- 
tamicin at the site of infection, the 
subconjunctival route is preferable to 
the topical one for therapy of bacte- 
rial ulcers of the cornea. If topical 
therapy is used, the interval between 
applications should not exceed 30 
minutes. 

Of particular interest was the find- 
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ing that, in animals receiving topical 
therapy, the concentrations of gen- 
tamicin were significantly higher in 
ulcers induced by sodium hydroxide 
than in those resulting from infec- 
tion. The levels of drug following sub- 
conjunctival injection rose more 
slowly and reached a somewhat lower 
peak in the infectious ulcers than in 
those induced by sodium hydroxide; 
the differences were, however, not 
statistically significant. We are not 
aware of any previous report of a 
comparison of the antibiotic concen- 
a trations in these two types of ulcer. 
The results of our in vitro studies sug- 
gest that the presence of Pseudo- 
monas did not interfere with the as- 
say. One possible explanation for the 
present findings is the considerable 
variability in extent of the ulcers in- 
duced by infection that made their 
standardization difficult. 

Other investigators, employing 
models in which extensive lesions of 
the cornea and conjunctiva had been 
produced by sodium hydroxide, found 
higher levels of gentamicin in corneal 
tissue following subconjunctival ad- 
ministration than those detected in 
the present experiments.** It may be 
that a lye burn to the entire conjunc- 
tiva and cornea as performed by 
these authors results in higher cor- 
neal drug levels than the 6-mm cen- 
trally placed lye burn of the present 
study. These results suggest that the 
relation between the nature and ex- 
tent of corneal ulcers, and their per- 
meability by gentamicin, is worthy of 
further exploration. 


This investigation was supported in part by 
training grant 2-T01-EY-00054 from the Na- 
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the Institutes of Allergy and Infectious Disease, 
National Institutes of Health. 
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Table 1.—Gentamicin Concentration in Corneal Ulcers 
and Controls 15 Minutes After Topical Administration 


No. of 
Animals 
Group in Group 


. Lye ulcers 12 
. Pseudomonas 


ulcers 12 10 


. Internal 


1-6 
1 3 3 5 


No. of Animals With 
Indicated Concentration, u.g/gm 


Median, 
ug/gm 
15.5 


7-10 11-20 >20 


2.4 


controls 12 11 


. External 


controls 9 9* 





* Two eyes had antibiotic concentration less than 0.8ug/gm. 
T Internal and external controls were combined to form the median control as there was 
no significant difference between these two groups. 


Table 2.—Gentamicin Concentration in Corneal Ulcers 
and Controls 15 Minutes, 60 Minutes, and Six Hours 
Following Subconjunctival Administration 


No. of 
Animals 


Group in Group 


Lye ulcers 
E. 15 min 11 


F. 60 min 
G.6 hr 


Pseudomonas ulcers 
H. 15 min 


1. 60 min 
J.6hr 


Internal controls 
K. 15 min 


L. 60 min 
M.6hr 


External controls 
N. 15 min 


O. 60 min 





No. of Animals With 
Indicated Concentration, ,.g/gm 


1-6 7-10 11-20 >20 


Median, 
ug/gm 


5 13.0 
3 25.0 
7.5 


* 15-minute internal and external controls were combined to form the median control. 
T 60-minute internal and external controls were combined to form the median control. 
t All three eyes had antibiotic concentrations less than 0.8ug/gm. 
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Histogenesis of Malignant Melanomas 


of the Uvea 


Occurrence of Nevus-like Structures in Experimental Choroidal Tumors 


Daniel M. Albert, MD; Moshe Lahav, MD; Samuel Packer, MD; Dean Yimoyines 


Nevus-like structures were observed at 
the base of experimental choroidal tu- 
mors. These neoplasms were obtained by 
injecting Greene transmissible hamster 
melanoma Cells into the choroid of Syrian 
hamsters and murine neuroblastoma cells 
into the choroid of A/J strain mice. Cells 
from both tumors, when injected intraoc- 
ularly or systemically, give rise to lesions 
composed predominantly of epithelioid or 
round cells. The choroidal tumors in both 
species, however, generally showed a 
zone of flattened cells adjacent to the 
sclera, composed of relatively benign-ap- 
pearing, smaller, and more delicate 
cells—and in the case of the melanoma, 
usually more densely pigmented cells— 
than the main portion of the tumor. The 
cells in this area appeared similar to the 
“nevus cells” that have long been de- 
scribed beneath and adjacent to primary 
malignant melanomas of the uvea. 


he histogenesis of uveal malig- 

nant melanomas has long been a 
subject of controversy. In 1840, Mac- 
kenzie noted that, while this tumor 
had only recently been recognized as 
a “distinct and peculiar affection,” it 
was under careful study by many pa- 
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thologists in Europe and England.' In 
the ensuing years, however, the pre- 
cise cell or cells of origin have not 
been established definitely. The most 
widely accepted theory at present is 
that malignant melanomas arise 
from preexisting nevi. The principal 
support for this theory is in the mi- 
eroscopical observation of “nevus 
cells” at the base and adjacent to ma- 
lignant melanomas of the uvea. We 
recently had the opportunity to exam- 
ine histopathologically the eyes of a 
patient who had developed multiple 
bilateral choroidal metastases from a 
cutaneous malignant melanoma.’ A 
nevus-like configuration was ob- 
served at the base of each of the ocu- 
lar metastatic lesions. This observa- 
tion led us to study sequentially the 
histologic appearance of induced me- 
tastases in the choroid of hamsters 
using a transplantable melanoma and 
in the choroid of mice using a trans- 
plantable neuroblastoma. In these 
studies a significant number of ani- 
mals had similar nevus-like cells at 
the base and adjacent to the meta- 
static lesions. 


Materials and Methods 


Cells from the Greene hamster mela- 
noma, a transmissible tumor that origi- 
nally arose as a spontaneous cutaneous 
melanoma, were injected into the choroid 
of 50 weanling male Syrian hamsters. A 
cell suspension was prepared from approx- 


imately 1 gm of the Greene melanoma 
taken from a tumor that had been main- 
tained through sequential subcutaneous in- 
jections. The tumor was minced into small 
pieces and forced through a microsieve 
(27. pores) into tissue culture medium 
1640. Clumps of cells were removed from 
the suspension by centrifugation. The cell 
concentration was determined by hemocy- 
tometer counting and adjusted to approxi- 
mately 200 cells per microliter. As an 
alternate method similar cells grown in 
monolayer cultures in medium 1640 with 
20% fetal bovine serum at 37 C were 
trypsinized, washed with tissue culture 
media, and adjusted to the same concen- 
tration. No difference was observed subse- 
quently between the tumors resulting from 
in vitro and in vivo derived cells. From 
both the in vivo and in vitro tumor sources, 
it was possible to select lightly pigmented 
melanoma cells for use throughout the ex- 
periment. 

The cell suspension was taken up in a syr- 
inge affixed to a micrometer using an oper- 
ating .microscope with the objective ad- 
justed to 25x magnification. An area of 
bare sclera was exposed by microdissection 
in the area of the equator of the eye. A 
fine pin was used to puncture the sclera 
and a No. 32 needle attached to a 0.12 cm 
syringe was inserted into the choroid; 5ul of 
tumor suspension was injected into the 
choroid using micrometer control. The 
amount of resistance noted as the needle 
was advanced was found to be an indica- 
tion of whether the needle was in the cho- 
roid or vitreous. (When resistance dimin- 
ished prior to injection, indicating that the 


-needle tip had advanced into the vitreous, 
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Fig 1.—Diffuse infiltration of hamster 
choroid by Greene melanoma cells (1) in 
section through area close to site of injec- 
tion. Note cells that have migrated through 
puncture wound on outer surface of sclera 
(2). Retinal pigment epithelial cells are en- 
larged and show some hyperplasia (3) (he- 
matoxylin-eosin, original magnification 
x 200). 


Fig 2.—Atypical retinal pigment epithe- 
lial cells (1) in area adjacent to choroidal 
tumor in hamster. Note underlying intact 
Bruch membrane (arrow). Beneath cho- 
roid (2) and sclera (3), tumor cells infil- 
trate the extraocular muscle (PAS original 
magnification x 1,000). 


the animal was discarded. An antibiotic 
ointment was applied over the injection 
site. 

Twenty-five hamsters received a tumor 
injection in one eye; 25 animals had tumor 
injected bilaterally. The animals were di- 
vided into five groups, each containing five 
animals with a unilateral injection and five 
with a bilateral injection, and were killed 
at 1, 2, 3, 4, and 6 weeks respectively. The 
eyes were enucleated and fixed in Zenker- 
acetic fixative and processed in the manner 
described by Levy et al.* Calottes were cut 
so that the injection site was included in 
the material sectioned. Six sections were 
taken and stained with hematoxylin-eosin 
and examined for the presence of tumors. 
Approximately half of the animals were 
autopsied; when metastases were grossly 
apparent, representative areas were fixed, 
sectioned, and examined histopathologi- 
cally. 

In a second series of experiments C1300 
murine neuroblastoma cells were injected 
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Fig 3.—Left, Melanoma (1) that has broken through Bruch membrane in hamster killed 
two weeks after injection. Residual choroid and pigment epithelium form a partial cap- 
sule-like covering (arrows). Considerable subretinal hemorrhage is present (2) (hema- 
toxylin-eosin, original magnification x 20). Right, Higher power view of base of same tu- 
mor showing compressed choroid and superficial invasion of internal sclera by tumor 


cells (arrows) (hematoxylin-eosin, x 50). 


into the choroid of adult male A/J strain 
mice. These cells were grown in vitro in 
medium 1640 with 20% fetal bovine serum 
at 37 C. The cell suspension was produced 
by removing the cells from the culture 
flask surface with trypsin solution and ad- 
justing the cell concentration to approxi- 
mately 1,000 cells per microliter. The cells 
were injected into one eye of 30 mice in a 
manner identical to that described for the 
hamster experiment. Fifteen animals were 
killed at the end of one week and the re- 
mainder after three weeks. The eyes were 
removed, studied, and sectioned following 
the same techniques as were used for the 
hamster eyes. Approximately half of the 
animals were autopsied and examined for 
evidence of metastasis. 

The criteria used for the histologic grad- 
ing of nevus-like configurations are as fol- 
lows: 

Grade 1.—One to two layers of flattened 
cells at the base of the melanoma. 

Grade 2.—Two to four layers of flattened 
cells at the base of the tumor. 

Grade 3.—Four or more layers of cells 
substantially flatter than overlying tumor, 
but not necessarily more "delicate" or 
melanocytic in appearance. 

Grade 4.—Four or more layers of deli- 
cate, more benign-appearing flattened 
cells, which in melanomas were more heav- 
ily pigmented than the overlying tumor. 


Results 


Melanoma in Hamsters.—In the 
group of 50 hamsters, 68 of 75 in- 
jected eyes showed histologic evi- 
dence of development of choroidal 
melanomas. These tumors were ap- 
parent as well on clinical examination 
of representative animals in which, at 
weekly intervals after tumor injec- 
tion, direct and indirect ophthalmos- 





Fig 4.—Area at base of melanoma in 
hamster killed two weeks after injection. 
Most basal cells (1) show varying degrees 
of flattening, while more central cells (2) 


are round (hematoxylin-eosin, 
magnification x 200). 


original 


copy was performed following dila- 
tion of the pupils. One week after 
injection a small choroidal mass was 
evident in most of the eyes. By two 
weeks large intraocular tumors were 
seen. 

A summary of the incidence of tu- 
mors and the average grade of the 
nevus-like configuration occurring be- 
tween the first and sixth weeks is 
given in the Table. In the eyes enu- 
cleated at the end of one week, fol- 
lowing choroidal injection of mela- 
noma cells, evidence of choroidal 
tumors was found in 13 of 15 eyes. In 
most of these eyes, the tumor cells 
were growing diffusely within the 
choroid and the choroid was con- 
sequently thickened in the area of in- 
jection (Fig 1). In some instances, 
however, the tumor cells appeared as 
a discrete mass within the inner as- 
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Fig 5.—Basal area of melanoma in an- 
other hamster killed two weeks after injec- 
tion. Dark flattened area (arrows) are sug- 
gestive of choroid (hematoxylin-eosin, 
original magnification x 200). 





Fig 6.—Invasion of tumor cells into 
sclera at base of melanoma two weeks af- 
ter injection of hamster with flattening and 
arrangement into rows (hematoxylin-eo- 
sin, original magnification x 200). 


Fig 7.—Top, Cells from central portion of 
melanoma in hamster eye four weeks after 
injection. Bottom, Cells at base of tumor 
appear flattened with smaller nuclei and 
more cytoplasm. Cell borders are not 
clearly defined (hematoxylin-eosin, origi- 
nal magnification x 200). 
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Experiments 


Weeks After 
Inoculation 
When Killed 


Total Eyes 
Injected 


Av Grade of 
Nevus in Eyes 
With Tumor 


Eyes 
With Tumor 


Melanoma 


15 
15 
15 
15 
11* 


13 2.0 
15 2.8 
14 3.0 
15 3.6 
11 2.8 


Neuroblastoma 


15 
15 


12 2.0 
14 2.3 





*Three animals (having four injected eyes) died with metastatic spread of melanoma 


prior to six-week period. 


pect of the choroid, and the under- 
lying choroidal tissue appeared com- 
pressed. In both patterns of growth, 
most of the melanoma cells were 
spindle shaped. In the large mela- 
nomas that subsequently developed 
intraocularly, however, most cells ap- 
peared epithelioid and closely resem- 
bled the cells used for injection. 

In eyes examined one week after 
injection, Bruch membrane was still 
intact in the area of the tumor. The 
retinal pigment epithelial cells, how- 
ever, showed alteration in the areas 
overlying and adjacent to the tumor: 
In contrast to the normal hamster 
pigment epithelial cells, which are 
relatively flat cells with small, almost 
pyknotic-appearing nuclei, in areas 
over and adjacent to choroidal tumor 
the cells appeared plump, cuboidal, 
with enlarged nuclei, and often prom- 
inent nucleoli (Fig 2). In some areas 
there was proliferation of the pig- 
ment epithelial cells. Serial sections 
were examined in some of these eyes 
to rule out the possibility that the tu- 
mor had extended through Bruch mem- 
brane; the altered cells described 
were intact melanoma cells that had 
replaced the retinal pigment epithe- 
lium. 

All of the 15 injected eyes in ani- 
mals killed two weeks after injection 
of the melanoma cells showed the de- 
velopment of larger tumors that in 
most instances had broken through 
Bruch membranes and filled a consid- 
erable portion of the vitreous cavity 
(Fig 3). These tumors varied in shape 
with the majority being dome-shaped 
masses; others had an almost mush- 
room-like configuration, and some tu- 


mors diffusely infiltrated the choroid. 
Several layers of flattened, delicate- 
appearing cells were seen at the base 
of most of these lesions (Fig 4 and 5). 
The majority of these cells were 
lightly pigmented and in this regard 
resembled the melanoma, while a 
smaller portion was composed of ex- 
tremely heavily pigmented choroidal 
melanocytes that appeared to repre- 
sent compressed choroid. Infiltration 
of the inner lamellae of the sclera by 
tumor cells was also commonly seen 
(Fig 6); under low magnification this 
was suggestive of a flattened nevus- 
like structure. Invasion of the tumor 
through the injection site in the 
sclera was noted in a number of eyes 
in this group, and extrascleral tumors 
of varying size were seen. 

The eyes of animals killed three 
and four weeks after intraocular in- 
jection of the tumor cells were similar 
in appearance. In these eyes the tu- 
mor filled almost the entire globe, and 
little of the choroid or retinal pig- 
ment epithelium was identifiable. The 
tumor within the globe was fre- 
quently necrotic and areas of hemor- 
rhage were common. The frequency 
of the nevus-like structures was sim- 
ilar to that described in the two-week 
animals. The area resembling the 
nevus was often thicker than that 
seen in the animals killed earlier and 
the cell borders were not as well de- 
fined (Fig 7). In most eyes perfora- 
tion of the sclera had occurred three 
or more weeks after tumor injection, 
and there was extensive orbital inva- 
sion. 

By the sixth week all of the animals 
had fungating tumor masses replac- 
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ing the injected eye. Secondary infec- 
tion was common and necrosis and 
hemorrhage were widespread, both 
within the eye and the orbit. The 
sclera in these eyes was extensively 
destroyed and there was massive or- 
bital involvement. Careful examina- 
tion revealed residual foci of nevus- 
like structures identifiable in most 
eyes and comparable with those de- 
scribed in animals killed earlier. Some 
of the areas of orbital extension 
showed a flattening of the cell layers 
similar to that adjacent to the sclera 
(Fig 8). 

Mouse  Experiment.—Thirty A/J 
mice were injected uniocularly with 
C1300 murine neuroblastoma cells (Ta- 
ble). Half of these animals were killed 
at the end of one week and the re- 
mainder after three weeks. The ini- 
tial growth of the neuroblastoma 
within the eye was more rapid than 
that of the melanoma but showed less 
tendency to perforate the globe and 
invade the orbit. 

Choroidal involvement by the neu- 
roblastoma was more diffuse and 
widespread than that seen with the 
melanoma and did not result in the 
focal mass seen in the hamsters. The 
mouse choroid was generally seen as 
a dark band beneath the tumor. In 
many areas the choroid appeared de- 
stroyed by the tumor. The pigmenta- 
tion of the mouse choroidal mela- 
nocytes was greater than that of the 
hamster, and bleached sections were 
required to appreciate the cytologic 
detail. The external layers of the 
tumor showed a definite tendency 
toward flattening and nevus-like con- 
figuration (Fig 9 and 10) although 
less pronounced than that seen in the 
hamsters (Table). The overlying pig- 
ment epithelium in some animals 
showed changes similar to those de- 
scribed for the hamster eye. 


Comment 


The numerous studies and specula- 
tions regarding the histogenesis of 
uveal malignant melanomas have been 
thoroughly reviewed  elsewhere.*^ 
It is generally accepted that these le- 
sions arise from cells derived from 
the neural crest and are neuroecto- 
dermal in origin. More specifically, 
two principal cell types have been 
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Fig 8.—Left, Hamster eye six weeks after tumor cell injection shows scleral perfora- 
tion. Note increased density of tumor in intraocular region adjacent to sclera (single ar- 
row) and in extraocular region adjacent to muscle (double arrows), (hematoxylin-eosin, 
original magnification x50). Right, With higher magnification, flattening of the tumor 
cells is seen (arrows) in these areas (hematoxylin-eosin, original magnification x 200). 


suggested as the source: the Schwann 
cell and the nevus cell In 1937, 
Dvorak-Theobald* attempted to dem- 
onstrate that choroidal malignant 
melanomas arise from proliferating 
Schwann cells of the sheaths of ciliary 
nerves transversing the tumor. More 
recently Vogel* presented findings 
supporting this idea. The alternative 
theory first speculated on by de- 
Schweinitz and Shumway'" in 1905 
held that choroidal melanomas arise 
from preexisting nevi. This relation- 
ship has been studied and the proposi- 
tion expounded on, in particular de- 
tall by Yanoff, Zimmerman, and 
Naumann.* "2? 

In 1882, Ernst Fuchs first described 
nevi of the uveal tract as clusters of 
small, atypical but benign-appearing, 
delicate, spindle-shaped melano- 
cytes.^'* Summaries of investiga- 
tions of the origin and the cytologic 
characteristics of these cells and their 
similarity to nevi in other locations 
are available.*'' These studies gener- 
ally indicate that the structure in the 
uveal tract is the equivalent of the 
skin lesion that the general patholo- 
gist would term “nevus.” Despite the 
dissent of some authors who question 
the validity of the term “uveal nevus 
cell"**/* and prefer the ambiguous 
designation "benign melanoma" or 
other confusing alternatives, uveal 
nevus has been used by many authors 
in recent years. 

Arguments in favor of uveal nevus 
cells being the source of ocular malig- 
nant melanomas include the fact that 
additional separate nevi are common 
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Fig 9.—Central portion of neuroblas- 
toma in mouse eye three weeks after in- 


jection (hematoxylin-eosin, original mag- 
nification x 400). 








Fig 10.—Base of tumor of neuroblas- 
toma in same animal. Note smaller, flat- 
tened cells (arrow) adjacent to sclera 
(hematoxylin-eosin, original magnification 
x 1,000). 
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in eyes with melanoma.*'*" In addi- 
tion, there are well-documented cases 
in which melanomas arose from le- 
sions that clinically appeared to be 
nevi.? Conversely, however, Jensen’ 
and Tamler and Maumenee" have ob- 
served patients with clinically diag- 
nosed choroidal nevi for varying peri- 
ods of time without observing 


evidence of malignant change. Yan- 


off and Zimmerman? argue that be- 
cause uveal nevi are so common and 
malignant change occurs so rarely, 
the relatively small clinical series pre- 
sented to date is not significant. 

The most convincing evidence for a 
relationship of uveal nevi to malig- 
nant melanomas is the histologic ob- 
servation of presumed nevus cells in 
association with ocular malignant 
melanomas. Yanoff and Zimmerman? 
observed cells they considered cyto- 
logically identical with the cells con- 
stituting nevi of the uveal tract in 
considerable numbers in 73 of 100 
melanomas. In the same study they 
reviewed six random cases of meta- 
static carcinoma of the choroid and 
observed no comparable structure. 

In a recent examination of the eyes 
of a 36-year-old white man who had 
developed multiple bilateral choroidal 
metastases, we were impressed with 
the nevus-like configuration at the 
base of the metastatic lesions.’ This 
led us to review other cases of metas- 
tases to the choroid that further 
raised our suspicions regarding the 
nature of the nevus-like cells adjacent 
to melanomas. In order to study the 
possible development of nevus-like 
structures in experimental choroidal 
metastases, a modification of the 
hamster ocular tumor model de- 
scribed by Burns et al'*^" was used. 
Using microsurgical techniques it 
was found that melanoma cells could 
be injected into the choroid and a re- 
producible choroidal tumor produced. 
Transplantable neuroblastoma cells 
injected into the A/J stain mouse 
choroid were used as a second model. 

These studies indicate that several 
layers of flattened, benign-appearing 
cells resembling a uveal nevus may 
develop at the base of experimental 
choroidal tumors. These structures 
may be the result of several mecha- 
nisms: flattening and modification of 
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the cells at the base of the tumor 
probably due to compression of the 
underlying choroid, and invasion of 
the innermost lamellae of the sclera. 
These apparent nevi were commoner 
in the focal metastases that followed 
injection of the Greene melanoma 
cells in the hamster as compared with 
more diffuse involvement that oc- 
curred with the mouse neuroblas- 
toma. Particularly with large tumors 
of both types, the apparent nevi were 
often present beneath only a small 
portion of the tumor base. 

The choroid in both the hamster 
and the mouse is a much thinner and 
more densely pigmented structure 
than that seen in the human eye. This 
offers an additional distinquishing 
feature between the choroidal mela- 
nocytes and the lightly pigmented 
Greene melanoma cells used and the 
nonpigmented neuroblastoma. Inva- 
sion of the hamster and mouse sclera 
by the experimental tumors appeared 
to occur more commonly than is seen 
in spontaneous human melanomas. 
We were impressed with the ex- 
tremely fine layers of collagen that 
separated the rows of flattened cells. 

The results of these experiments 
throw into question the validity of in- 
terpreting nevus-like structures at 
the base of human melanomas as the 
source of the tumor. Our findings cer- 
tainly do not rule out the possibility 
of nevi as the source of uveal mela- 
nomas in man. More definite criteria 
for the light and electron microscop- 
ical differentiation of nevus cells from 
choroidal melanocytes and melanoma 
cells, expanded clinical studies of the 
type described by Jensen: and Tamler 
and Maumenee,'* and laboratory in- 
vestigations in which uveal mela- 
nomas are induced in vivo are neces- 
sary to define better the histogenesis 
of malignant melanomas of the uvea. 

Attempts at obtaining primary cho- 
roidal melanomas have included use 
of in vivo carcinogenic agents?' and in 
vitro infection with oncogenic virus.” 
Of the various experimental meta- 
static choroidal tumors, ??**»? the 
presently described tumors, partic- 
ularly with the Greene melanoma, 
may provide a model most closely re- 
sembling the histologic picture seen 
in primary human ocular melanomas. 





The changes in the retinal pigment 
epithelium overlying the tumors de- 
scribed in the present experiments 
bear some resemblance to the diffuse 
hyperplasia overlying human primary 
choroidal melanomas studied by 
Wallow and Ts’o.* In the present 
study the possibility that these 
changes may represent malignant 
transformation must be considered, 
as both the Greene melanoma cells 
and murine neuroblastoma cells used 
have been shown to contain virus-like 
particles.**?7 | 

A more basic question than the his- 
togenesis of ocular melanomas is 
what agent or mechanism makes nor- 
mal pigmented cells become malig- 
nant. At the present time viruses are 
being studied intensively as a pos- 
sible cause of many types of human 
cancer. Some immunologic experi- 
ments involving cutaneous mela- 
nomas- have been interpreted as 
implicating a viral cause. While the 
histogenesis of the malignant mela- 
nomas remains an interesting prob- 
lem, we would suggest that the etiol- 
ogy of such tumors deserves greater 
attention if rational drug and immu- 
nologic therapy is to be achieved and 
mortality from metastases decreased. 


This investigation was supported by Public 
Health Service grant EY-00108-04. 
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Toxicity of Octafluorocyclobutane 


After Intracameral Injection 


Stephen Brubaker, MD; Gholam A. Peyman, MD; Charles Vygantas, MD 


The toxicity and duration of octafluo- 
rocyclobutane (C,F.) injected into the an- 
terior chambers of rabbits were compared 
to those of the same volume of air or sul- 
fur hexafluoride (SF). A volume of 0.15 ml 
of C.F. or SF, caused increased intraocu- 
lar pressure, leading to buphthalmos and 
transitory corneal opacification. Smaller 
volumes of these gases or 40% mixtures 
of these gases with air caused minimal 
toxicity to the anterior chamber structure. 
The C.F, consistently lasted longer than 
SF, or air. 
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here has been growing enthusiasm 
for the use of sulfur hexafluoride 
(SF, in retinal detachment sur- 
gery.'’ Investigators have recently 
shown another gas, octafluorocyclo- 
butane (C,F.), to last 50% longer than 
SF, after intravitreal injection in 
rabbits and to be nontoxic to the ret- 
ina.* The greater longevity of C,F, in- 
dicates potential superiority to SF, in 
tamponading sensory retina to pig- 
ment epithelium. 

The toxicity of SF, has been stud- 
ied after intracameral injection in 
rabbit eyes.‘ However, to our knowl- 
edge, C,F, has not been evaluated af- 
ter intracameral injection. Therefore, 
we studied the physical properties 
and toxicity of C,F, after anterior 
chamber injection and compared the 
properties and toxicity of similar in- 
jections of SF, and air. 


Materials and Methods 


Forty-nine albino rabbits, weighing 2 to 
3 kg each, were all anesthetized intrave- 
nously with somnopentyl and topically 
with proporacaine hydrochloride (Oph- 
thaine) drops. The animals were divided 
into four groups, three experimental and 
one control. 
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In group 1 (Table 1), ten eyes were each 
injected with 0.15 ml of air, ten with 0.15 
ml of SF,, and ten with 0.15 ml of C,F, in 
order to displace nearly all the aqueous in 
the anterior chamber. Based on the find- 
ings in group 1, volumes between 0.03 ml 
and 0.12 ml of C,F, and SF, were injected 
into the 33 eyes of group 2. Based on the 
results obtained in group 2, 0.15 ml of a 
mixture containing 40% SF, and 60% air or 
0.15 ml of a mixture of 40% C,F, and 60% 
air was injected into six and eight eyes, re- 
spectively, in group 3. Seven eyes were 
sham-injected to serve as controls. The size 
of the gas bubbles was recorded daily and 
toxicity was studied with a hand-held light 
and slit-lamp examination, tonometry, 
fundoscopy, and serial photography. 

At 2, 4, and 30 days after injection, his- 
tological study was performed on selected 
experimental eyes as well as on control 
eyes. The eyes were enucleated and fixed 
in a solution of 1:1 glutaraldehyde-formal- 
dehyde in phosphate buffer pH 7.4, dehy- 
drated in graded alcohol, and embedded in 
paraffin. Sections were cut on a microtome, 
stained with hematoxylin-eosin, and exam- 
ined with a light microscope. 

In groups 2 and 3, selected specimens of 
corneas were taken both at the area of the 
gas bubbles, as well as inferiorly in clear 
cornea for electron microscopy. These 
specimens were postfixed in a 1% OsO, 
phosphate buffer solution, dehydrated in 
alcohol and propylene oxide, and embedded 
in epoxy resin (Epon). Then thin sections 
were cut on the microtome, stained with 
uranyl acetate and lead citrate, and exam- 
ined with an electron microscope. 


Gas Toxicity/Brubaker et al 


ih 


eae ee ee mnm 
ad p^ c S s of - 


Results 


Duration.—Figure 1 illustrates the 
duration of 0.15 ml of gas in the ante- 
rior chamber of the rabbits in group 
i. All of the air-injected eyes con- 
tained gas one day after injection, 
50% the second day, and none by day 
3. The average duration for air was 
25 days. The average duration for 
SF, was 4.9 days; all of the eyes con- 
tained gas two days after injection, 
80% the fourth day, and 20% the fifth 
day. The C,F, lasted an average of 7.1 
days, with all of the eyes containing 
gas four days after injection, 60% af- 
ter six days, and 20% after eight days. 

In group 2, which received graded 
volumes of gas, C,F, consistently 
lasted longer than SF, and, inter- 
estingly, the smallest volume of C,F, 
injected was present longer than the 
largest volume of SF, (Fig 2). This 
was true also for the eyes receiving 
0.15 ml of gas mixture in group 3 (Fig 
3). 

Expansion.—In this study, C,F, and 
SF, both expanded in the anterior 
chamber from the time of injection 
over the first 48 hours, and then grad- 
ually decreased in size over the next 
few days. Air showed no evidence of 
expansion. 

Toxicity.-In group 1 (ten eyes in- 
jected with 0.15 ml of air), a few eyes 
developed mild ciliary injection and 
corneal haze at the periphery of the 
gas bubble. Mild iritis was common 
and 20% developed opacification of 
the anterior lens capsule (Table 2). 
The intraocular pressure remained 
normal. Except for occasional ante- 
rior synechiae formation at the previ- 
ous bubble site, no long-term histo- 
logical changes were noted. 

The mild changes resulting from 
air contrasted with the marked injec- 
tion, cloudy edematous corneas, and 
severe iritis seen with large volumes 
of both SF, and C,F, (Fig 4, Table 2). 
An acute reaction occurred within 72 
hours after injection, and cataracts 
frequently formed (Fig 5). Intraocu- 
lar pressure was elevated, and many 
of these eyes became buphthalmic. 
Iris atrophy and pupillary dilation 
were frequent late complications (Fig 
6) because of sustained elevated 
intraocular pressure. Glaucomatous 
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Fig 1.—Duration of 0.15 ml of different gases in anterior chamber. 


Table 1.—Number of Eyes Used for Gas Injection 


Volume 
of Gas 
Injected, 
Group ml 





* 40% SF, 60% air. 
T 40% C,Fs, 60% air. 


cupping of che optic disc frequently 
developed. These complications were 
equally frequent in the eyes injected 
with large volumes of C,F, and SF,. 

The gross specimen enucleated one 
month after injection illustrates the 
enlarged anterior segment of the 
buphthalmie eye as compared to the 
control eye (Fig 7). Histologically, 
these buphthalmic eyes displayed ex- 
tensive peripheral anterior synechiae 
(Fig 7, 8). Iris atrophy was partic- 
ularly striking when compared to the 
control eyes. 


SF, 


No. of Eyes Injected 


C.F; 


SF,/Air* 
10 wt 


C,F,/Airt 


2 


In group 2 (eyes receiving graded 
volumes of SF, or C,F,), the severe 
toxic reaction occurred with volumes 
greater than 0.10 ec (Table 2). If less 
than 0.10 ml was injected, the toxicity 
was limited in about 50% of eyes to 
ciliary injection, corneal haze at the 
periphery of the bubble, and moder- 
ate iritis. The incidence of cataracts 
was also reduced. Intraocular pres- 
sure remained normal, and none of 
these eyes became buphthalmic. 

In group 3 (eyes receiving a 0.15 ml 
mixture of 40% SF, and air or 0.15 ml 
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chamber. Fig 3.—Duration of 0.15 ml of C,F.-air and SF,-air mixtures in 
anterior chamber. 
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Fig 6.—Gross specimen of eye injected 
with 0.15 mi of C,F, in anterior chamber 
(right). Compare to sham-injected control 
eye from same rabbit (left). Note corneal 
bulging. 
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Fig 4.—External photograph showing 
marked corneal haze four days after 0.15 
ml injection of C,F,. 





Fig 5.—External photograph 14 days af- 
ter injection of 0.15 ml of C,F,, showing 
opacification of anterior lens capsule, iris Pi i 
atrophy, and pupillary dilation. Fig 8.—Magnified view of anterior cham- 
ber of Fig 7. Note peripheral anterior sy- 
nechiae and end of Descemet membrane 
(arrow) (hematoxylin-eosin, x 25). 





Fig 7.—Histologic section of eye two 
weeks after injection of 0.15 ml of C,F, into 
anterior chamber. Note extreme dilation of 
anterior chamber, iris atrophy, and periph- 
eral anterior synechiae (hematoxylin-eo- 
sin, x 2.5). 
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Table 2.—Ocular Toxicity After Injection of Gas 


Injection 
and Corneal 


Haze 


No. of 
Eyes 


SF,/airt 6 
C,F,/air$ 8 


* Localized opacification of lens capsule. 


Cataract* 


No. of 
Eyes 


Group 1 


% lritis 


t IOP signifies intraocular pressure; arrow, high pressure; N, normal pressure. 


t Mixture of 40% SF,, 60% air. 
§ Mixture of 40% C,F,, 60% air. 


of a 40% C,F, and air mixture), tox- 
icity was very similar to'that with in- 
jection of small volumes («.10 ml) 
of pure gas alone (Table 2). The 
only permanent intraocular struc- 
tural changes in groups 2 (if less than 
0.10 ml of gas was injected) and 3 
were the occasional formation of pe- 
ripheral anterior synechiae at the 
bubble site and opacification of the 
anterior lens capsule. 

Electron Microscopy.—Electron mi- 
croscopic studies of specimens taken 
over the gas bubble within two to 
four days after injection frequently 
demonstrated multiple layering (two 
to six layers) of the endothelial cells 
(Fig 9). In most areas, however, only 
a single layer of cells was seen. In 
some of the four-day specimens that 
showed multilayering of the endothe- 
lial cells, there was new Descemet 
membrane formation from the endo- 
thelial cells. Control sections taken 
from inferior portions of the corneas 
and sections taken at four weeks 
from the corneas over the gas bubbles 
were normal. The sham-operated eyes 
displayed no pathological changes. 


Comment 


The first part of our study demon- 
strated that C,F, consistently lasted 
longer than SF, after intracameral 
injection. The C,F, lasted longer 
when smaller volumes of C,F, were 
injected, compared to larger volumes 
of SF,. Both gases expanded over the 
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Iris Atrophy 


No. of 
Eyes % 


Buphthalmos 


No. of 
Eyes % 





rial (arrows). Specimen was taken from cornea over 0.15-cc pure C,F, bubble and shows 
nucleus of endothelial cells (N) and Descemet membrane (D) (original magnification, 
x 12,500). 


. first 48 hours and then gradually de- 


creased over the next few days. In- 
creased intraocular pressure, cloudy 
edematous corneas, conjunctival in- 
jection, and iritis occurred with large 
volumes of both SF, and C,F,. Cor- 
neal edema may be a result either of 
derangement of the corneal endothe- 
lial cell metabolism over the gas 
bubble or increased intraocular pres- 
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sure, or both. The corneal opacifica- 
tion, however, was a completely re- 
versible phenomenon within two 
weeks of gas disappearance. 
Enlargement of the cornea, iris at- 
rophy, and glaucomatous excavation 
were constant findings with high in- 
traocular pressure. The signs simula- 
ting human buphthalmos in rabbits 
are possibly caused by formation of 
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anterior synechiae or by pupillary 
block due to gas expansion in the an- 
terior chamber. However, within two 
to four weeks, the intraocular pres- 
sure gradually returned to normal 
and injection of the conjunctiva dis- 
appeared. Corneal haze cleared grad- 
ually. When anterior lens capsule 
opacification occurred, it was always 
permanent. 

The toxicity of C,F, after intra- 
cameral injection was comparable to, 
but not greater than, SF,. Inter- 
estingly, significant toxicity occurred 
with large volumes of SF, and C,F,, 
but the same volume of air did not 
cause the toxicity described. 

The role of SF, and other gases for 
tamponading retina to pigment epi- 
thelium has been reported. ^^: Al- 
though air, argon, and neon can re- 
place vitreous, they are absorbed 
rapidly and do not expand.*’ How- 
ever, SF, has been reported to expand 
in the vitreous cavity and perform 
well as a tamponade.'? Our study 
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showed that C,F, also expanded after 
injection into the eye and, consid- 
ering its slow rate of absorption, it 
also may be an excellent gas for vit- 
reous replacement or for reformation 
of a flat anterior chamber. 

The last part of the study demon- 
strated that the above-described tox- 
icity could be reduced to a minimum 
by injecting 60% air with 40% SF, or 
C,F,. This combination allows the gas 
to expand minimally, thus reducing 
toxic side effects while retaining 
long-term effectiveness and allowing 
initial injection of a large gas bubble. 

In conclusion, we believe that C,F, 
can be used in the anterior segment 
surgery and vitreous replacement if 
further study in the primates proves 
its nontoxicity. 


This investigation was supported by Public 
Health Service grant EY 1107-01. 

Nirmal Seth and Barbara House performed 
the histological preparation of the tissue. 
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Nonproprietary Name and 
Trademarks of Drug 


Proparacaine hydrochloride—Alcaine, 


Ophthaine. 
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Topically Applied Steroids 


in Corneal Disease 


V. Dexamethasone Alcohol 


Allan Kupferman, PhD, Howard M. Leibowitz, MD, Boston 


Topical application of a commercially 
available aqueous suspension of dexa- 
methasone alcohol, 0.1%, produced mea- 
surable quantities of the steroid in both 
the cornea and in the aqueous humor un- 
der all three experimental ocular condi- 
tions studied. Drug bioavailability was 
greatest after removal of the corneal epi- 
thelium, but the alcohol derivative of 
dexamethasone also penetrates through 
the intact corneal epithelium. Comparison 
of our present findings with previous 
experimental data from this laboratory 
confirms the superiority of an aqueous ve- 
hicle over petrolatum ointment for deliv- 
ering dexamethasone to the eye. 


T vehicle in which a dexameth- 
asone preparation is formulated 
for topical application to the eye sub- 
stantially affects its uptake in the 
cornea and its penetration into the 
anterior chamber. A solution of dexa- 
methasone sodium phosphate, applied 
topically to the eye, produces a higher 
concentration of the corticosteroid in 
cornea and aqueous humor than does 
the same drug formulated in a pet- 
rolatum ointment vehicle.'? Previous 
studies of dexamethasone alcohol 
suggested that its bioavailability in 
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cornea and aqueous humor was poor.’ 
However, the differing solubilities of 
the three dexamethasone derivatives 
under investigation required their 
formulation in ointment vehicle in or- 
der to permit direct comparisons. 
Therefore, the present experiments 
were undertaken to determine the 
ability of the commercially available 
aqueous suspension of dexametha- 
sone alcohol to enter the cornea and 
aqueous humor. 


Materials and Methods 


Albino rabbits were divided into three 
groups as follows: (1) intact epithelium, no 
ocular inflammation, (2) corneal epithelium 
removed, no ocular inflammation, and (3) 
intact corneal epithelium, acute intraocu- 
lar inflammation. 

The corticosteroid preparation used was 
a micronized suspension of tritiated dexa- 
methasone alcohol. The steroid was gen- 
eral labeled and was formulated by the 
manufacturer in a manner identical to that 
used in the production of the commercially 
available 0.1% ophthalmic suspension. A 
standard dose of 0.05 ml of dexamethasone 
alcohol was placed on the center of the 
corneal surface of both eyes using an auto- 
matic microsyringe. The methods were 
thereafter identical to those previously re- 
ported." 


Results 


Topical application of an aqueous 
suspension of dexamethasone alcohol, 
0.1%, produced measurable quantities 
of the steroid in both the cornea and 


in the aqueous humor under all three 
experimental ocular conditions (Table 
1). The highest corneal concentrations 
were observed in group 2 animals 
(epithelium removed, no ocular in- 
flammation); a peak concentration of 
46.5lug/gm was detected at five 
minutes after drug administration 
(Table 1). Successively lower peak 
corneal concentrations were found in 
group 1 animals (epithelium intact, 
no ocular inflammation) and group 3 
animals (epithelium intact, acute in- 
traocular inflammation). In the group 
1 animals with uninflamed eyes, peak 
corneal concentration of the steroid 
(4.46ug/gm) occurred 30 minutes af- 
ter drug administration (Table 1); in 
group 3 animals, with inflamed eyes, 
peak corneal concentration of the 
drug (3.76ug/gm) occurred 15 min- 
utes after the drug had been applied 
(Table 1). 

The highest corticosteroid concen- 
tration in the aqueous humor (245ug/ 
ml) was also found in group 2 an- 
imals (epithelium removed, no ocular 
inflammation). In the remaining two 
experimental groups with intact 
corneal epithelium, peak level of drug 
in the aqueous humor was approxi- 
mately the same (0.35ug/ml in 
group 1; 0.39ug/ml in group 3), but 
was much lower in each instance than 
in group 2. No clear peak occurred in 
either group 1 or group 3 animals. 

The area under the time-concentra- 
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Table 2.—Total Concentration 
With Time of Corticosteroid in the 
Rabbit Cornea and Aqueous Humor 


| Table 1.—Concentration of Corticosteroid in Cornea and Aqueous Humor* 
l 
a 


Aqueous Humor Concentration, 





É r Time After Drug iuc x c-r ium pg/ml Following Topical Administration 
d Administration, Arithmetic Geometric Arithmetic Geometric of 0.05 ml of 0.196 Tritiated él 
min Meant Meant Meant Meant Dexamethasone Alcohol 
Group 1, Epithelium Intact, Uninflamed Eye 
1.00 (+0.14) 0.95 0.01 (+0) 0.01 Comes, 
2.99 (+0.44) 2.80 0.02 (+0) 0.02 ug- 
4.35 (+0.53) 4.18 0.10 (+0.01) 0.10 min/gm 
4.46 (+0.63) 4.22 0.25 (+0.02) 0.25 
3.74 (£0.66) 3.48 0.35 (0.04) 0.34 Epithelium intact, 
2.74 (50.42) 2.59 0.29 (£0.05) 0.27 named Pre "e 
4 ee Saa. Epithelium removed, 
| 2.43 (+0.43) 2.26 0.27 (+0.04) 0.26 uninflamed eye 1,361.2 
| Group 2, Epithelium Removed, Uninflamed Eye Epithelium intact, 
37.12 (+2.38) 36.72 0.06 (0.01) 0.05 inflamed eye 543.3 
F 46.51 (6.02) 44.64 0.47 (+0.08) 0.43 Á 45 ih 
38.28 (+3.27) 37.62 2.45 (+0.28) 2.37 in an increased ocular bioavailability. 


— we 5 = 


12.26 (+1.66) 
3.79 (+0.20) 
3.49 (+0.41) 
2.28 (+0.43) 
Group 3, Intact Epithelium, Inflamed Eye 


3.45 (+1.83) 
2.46 (+0.79) 
3.76 (+1.45) 
2.31 (+0.24) 
2.15 (+0.46) 
1.46 (+0.21) 
1.11 (0.17) 





11.68 
3.76 
3.38 
2.11 


2.17 (+0.10) 
1.32 (+0.25) 
0.85 (+0.08) 
0.62 (+0.17) 


2.15 
1.22 
0.83 
0.54 


2.11 
1.96 
2.99 
2.24 
1.94 
1.38 
1.03 


0.02 (+0) 

0.10 (0.05) 
0.37 (+0.11) 
0.26 (+0.02) 
0.39 (+0.07) 
0.30 (0.05) 
0.28 (0.05) 


0.01 
0.04 
0.28 
0.26 
0.36 
0.27 
0.27 


* Following administration of 0.05 ml of 0.1% tritiated dexamethasone alcohol. 
t Arithmetic means and standard errors; derived from study of six eyes. 
t Geometric means; derived from study of same six eyes. 


tion eurve paralleled the peak concen- 
tration to the extent that the largest 
areas for both cornea (1,361.2ug- 
min/gm) and aqueous humor (163.0ug- 
min/ml) were also found in group 
2 rabbits. The total quantity of dexa- 
methasone alcohol present in cornea 
and aqueous humor over the two-hour 
study period was significantly less in 
the presence of an intact corneal epi- 
thelium. Values are given in Table 2. 


Comment 


In contrast to dexamethasone so- 
dium phosphate, the alcohol deriva- 
tive of dexamethasone penetrates the 
corneal epithelium of the uninflamed 
eye. The explanation for this differ- 
ence appears to lie in the solubility 
characteristics of the two dexametha- 
sone derivatives.** Dexamethasone 
sodium phosphate is highly soluble in 
water but is virtually insoluble in 
lipid media. Dexamethasone alcohol, 
on the other hand, has just the oppo- 
site solubility characteristics; it is 


highly lipid soluble in comparison to 
dexamethasone sodium phosphate but . 
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shows minimal solubility in aqueous 
solution. Its lipid solubility permits it 
to penetrate the lipophilic corneal epi- 
thelium. 

Removal of the corneal epithelium 
produces an increased drug level in 
both cornea and aqueous humor after 
topical administration of the aqueous 
corticosteroid preparations studied to 
date.'* The increase noted after ad- 
ministration of dexamethasone alco- 
hol was not as great as that seen with 
dexamethasone sodium phosphate, 
presumably because the greater wa- 
ter solubility of the phosphate deriva- 
tive favored its penetration into and 
through the hydrophilie stroma. 

The present data also confirm our 
previous observation concerning the 
limited merits of petrolatum oint- 
ment as a vehicle for delivering an 
ophthalmic preparation of  dexa- 
methasone. Comparison of the corne- 
al and aqueous humor steroid levels 


produced by the ointment form of the 


- drug? with the levels produced by the 
comparable aqueous suspension indi- 
cate that the ointment does not result 


Indeed, in the absence of the corneal 
epithelium, the aqueous suspension 
achieves substantially higher concen- 
trations in cornea and aqueous hu- 
mor. The same phenomenon was ob- 
served when dexamethasone sodium 
phosphate was investigated, that is, 
greater steroid concentrations in 
cornea and aqueous humor were 
achieved with the solution than with 
the ointment. The apparent inability 
of petrolatum ointment to release 
dexamethasone negates the  pro- 
longed ocular contact time it produces 
and explains this finding. 


This investigation was supported in part by 
Public Health Service grants EY-00544 from the 
National Eye Institute and PHS5-501-5380-7, by 
a grant from The Massachusetts Lions Eye Re- 
search Fund Ine, and by a grant from Research 
to Prevent Blindness Inc. 

The dexamethasone alcohol preparation used 
in this study was supplied by Alcon Laboratories, 
Fort Worth, Tex. 
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Topically Applied Steroids in Corneal Disease 


VI. Kinetics of Prednisolone Sodium Phosphate . 


ne 


Allan Kupferman, PhD, Howard M. Leibowitz, MD 


The corneal and aqueous humor 
steroid concentrations produced by topi- 
cal application of a standard dose of tri- 
tiated 0.125% and 1.0% ophthalmic solu- 
tions of prednisolone sodium phosphate 
were determined. In the absence of the 
corneal epithelium, the 1.0% formulation 
achieved the highest total corneal and 
aqueous humor concentrations of any 
steroid measured in our laboratory to 
date. Despite its virtual insolubility in lipid 
media, the drug was also able to cross the 
lipophilic epithelial barrier in significant 
amounts. Increasing drug concentration 
(0.125% to 1.0%) produced at least a com- 
mensurate increase in corneal and 
aqueous humor bioavailability. The 
steroid concentration in the anterior seg- 
ment of the eye, following administration 
of the commercially available preparation, 
was almost twice that produced by the 
same drug delivered in buffered normal 
saline, indicating the influence of the 
vehicle on corneal absorption and pene- 
tration. 
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Ron experiments have demon- 
strated that ophthalmic cortico- 
steroid preparations vary substan- 
tially in their ability to penetrate into 
the cornea and anterior chamber.'* 
Differences in drug bioavailability at 
the site of ocular inflammation can be 
expected to influence the relative 
therapeutic effectiveness of the drugs 
in question. 

The present communication de- 
scribes the kineties of cornea uptake 
and penetration of two commercially 
available ophthalmic solutions of 
prednisolone sodium phosphate. Data 
are presented indicating the impor- 
tance of the diluent in which this sol- 
uble corticosteroid is delivered to the 
eye. 


Materials and Methods .: 


Experimental methods employed in this 
study have been described in detail previ- 
ously."* Rabbits were divided into three 
groups: group 1, intact corneal epithelium, 
no ocular inflammation; group 2, corneal 
epithelium removed, no ocular inflamma- 
tion; and group 3, intact corneal epithe- 
lium, acute intraocular inflammation. 

The radioactive-labeled corticosteroids 
used in these experiments were prepared 
in our laboratory by the addition of trace 
amounts of general labeled tritiated pred- 
nisolone sodium phosphate to commercial 
ophthalmic 0.125% and 1.0% prednisolone 
phosphate solutions. The final concentra- 
tion of the experimental corticosteroid 


differed from that of the commercially . 


available drop by only 2% for the 0.125% 


preparation and less than 0.2% for the 


1% preparation. The specific activity of 
the 0.125% preparation was 16.0 micro- 
curies/mg of steroid, that of the 1.076 prep- 
aration was 4.0 microcuries/mg of steroid. 
Purity of the final radioactive-labeled solu- 
tion was confirmed by thin layer chroma- 
tography; the migration of corticosteroid 
was identical to a standard prednisolone 
sodium phosphate solution on thin layer 
cellulose plates in a solvent system of iso- 
propanol:NH,OH:water (7:1:2 V/V/V). 

To ascertain the influence of the diluent 
in which a steroid is contained on its cor- 
neal absorption and penetration, a second 
1% radioactive-labeled prednisolone phos- 
phate solution was formulated. The diluent 
for this preparation was normal saline; it 
also contained 10-*M phosphate buffer to 
which sufficient hydrochloric acid or so- 
dium hydroxide was added to bring the pH 
of the solution to 6.7 (the same as that of 
the commercial ophthalmic preparation). 
Two additional preparations were formu- 
lated in an identical manner at a pH of 6.5 
and 7.0 to study the importance of pH. The 
specific activity of these preparations was 
4 microcuries/mg of steroid. Their purity 
was confirmed in the manner described. 

A standard dose of 0.05 ml was placed on 
the center of the corneal surface of both 
eyes using an automatic microsyringe 
(Hamilton). The lids were then manually 
blinked three times and were fixed in a 
closed position with masking tape. 

In the present series of experiments the 
method used for the detection of cortico- 
steroid was capable of measuring 1 ng of 


the drug. 


Results 


0.125%  Prednisolone Phosphate.— 
Topical application of the lower con- 
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Table 1.—Corticosteroid Concentration (ug) pr Gram of Cornea and per Milliliter of Aqueous Humor of 0.125% and 1% °H 





A 

| 

| 

EÉ Suspension Concentration 
f 

! 


Group 1t Group 2t . 
and Time After Drug ———MÁ ———MMM M M Á 
Administration, min Cornea Aqueous Cornea Aqueous 
0.125% 
0.25 0.33 = 0.10 (0.25) 0.01 — 0 (0.01) 4.11 — 0.48 (3.98) 0.03 + 0.01 (0.02) 
5 1.40 Œ 0.30 (1.23) 0.02 — 0 (0.02) 6.14 = 1:25 (5.57) 0.28 + 0.07 (0.22) 
15 1.02 — 0.14 (0.94) 0.05 = 0.02 (0.04) 3.47 — 0.36 (3.38) 1.18 — 0.22 (0.99) 
30 1.07 = 0.24 (0.96) 0.05 = 0.01 (0.04) 2.68 = 0.38 (2.56) 1.93 — 0.15 (1.90) 
S 60 1.21 £0.25 (1.02) 0.14 — 0.03 (0.11) 1.14 — 0.29 (0.96) 1.94 — 0.24 (1.87) 
i 90 0.78 + 0.22 (0.66) 0.09 + 0.02 (0.08) 0.34 — 0.03 (0.32) 1.22 £0.10 (1.20) 
i 120 0.63 = 0.14 (0.54) 0.09 = 0.02 (0.08) 0.22 — 0.07 (0.17) 0.60 = 0.12 (0.53) 
1% 
iy 0.25 4.60 = 1.63 (3.37) 0.06 = 0.01 (0.05) 187.32 + 27.60 (175.66) 0.24 = 0.06 (0.20) 
| 5 7.29 = 2.56 (5.14) 0.11 — 0.03 (0.04) 299.11 — 37.20 (285.29) 1.86 — 0.18 (1.81) 
15 8.00 = 2.76 (6.06) 0.20 = 0.03 (0.19) 249.94 + 44.07 (234.57) 9.33 — 0.90 (9.08) 
A 30 9.79 + 3.94 (7.42) 0.47 + 0.15 (0.39) 235.97 + 30.02 (225.06) 17.17 = 2.00 (16.53) 
x 60 5.71 = 2.24 (4.47) 0.44 + 0.14 (0.34) 86.65 = 12.59 (81.96) 13.35 = 1.10 (13:11) 
90 6.32 = 1.43 (5.38) 0.69 + 0.14 (0.62) 43.29 — 7.77 (38.74) 11.88 = 1.88 (11.19) 
120 4.53 = 0.82 (4.10) 0.64 + 0.13 (0.56) 34.28 — 5.98 (31.72) 8.93 — 1.34 (8.37) 


COMES 8" 


CW wey ere UU 


* Table entries are arithmetic means + standard error of data derived from study of six eyes. Parenthetical entries are geometric means de- 


rived from study of same six eyes. 


t Group 1: corneal epithelium intact; uninflamed eye. 
t Group 2: corneal epithelium removed; uninflamed eye. 
§ Group 3: corneal epithelium intact; inflamed eye. 


Table 2.—Total Concentration With Time of Corticosteroid 
in Rabbit Cornea and Aqueous Humor Following Topical Administration 
of 0.05 ml of ?*H Prednisolone Sodium Phosphate Solution 


Aqueous Humor, 
u.g-min /ml 


Cornea, 
ug-min/gm 


0.125% H? Prednisolone Sodium Phosphate 


Epithelium intact, uninflamed eye 
Epithelium removed, uninflamed eye 
Epithelium intact, inflamed eye 


117.3 10.8 
185.1 164.8 
161.7 15.0 


1% H? Prednisolone Sodium Phosphate 


Epithelium intact, uninflamed eye 
Epithelium removed, uninflamed eye 
Epithelium intact, inflamed eye 





centration of prednisolone phosphate 
solution produced measurable concen- 
trations of the steroid in both cornea 
and aqueous humor in all three exper- 
imental ocular conditions (Table 1). 
The highest steroid concentrations 
were observed in group 2 animals 
(epithelium removed, no ocular in- 
flammation); a peak corneal con- 
centration of 6.l4ug/gm and a 
peak aqueous humor concentration of 
1.94ug/ml were detected 5 and 60 
minutes respectively after drug ad- 
ministration. Successively lower peak 
concentrations of steroid were found 
in the cornea and aqueous humor of 
group 3 and group 1 animals. In 
group 3 animals (epithelium intact, 
acute intraocular inflammation), peak 
steroid concentration in the cornea 
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968.4 96.6 
16,338.0 1,879.0 
1,074.8 176.7 


was 3.34ug/gm; in the aqueous humor 
it was 0.50ug/ml. Drug bioavailability 
was lowest in group 1 animals (epi- 
thelium intact, no ocular inflamma- 
tion); peak corneal concentration was 
l.21ug/gm, peak aqueous humor con- 
centration 0.14ug /ml. 

Total corticosteroid concentration 
in the cornea and aqueous humor for 
the two hours following drug admin- 
istration, calculated from the area un- 
der the concentration-time curve’ 
paralleled the peak concentration val- 
ues (Table 2). The highest total 
bioavailability in the cornea was 
measured in group 2 animals 
(185.1ug-min/gm) with successively 
lower totals in group 3 animals 
(161.7ug-min/gm) and group 1 animals 
(117.3ug-min/gm). Similarly, the total 


concentration with time of steroid in 
the aqueous humor was greatest in 
group 2 animals (164.8ug-min/ml). 
Much lower total concentrations were 
found in group 3 animals (15.0ug- 
min/ml)andin group 1l animals(10.8ug- 
min/ml). The ratio between the total 
concentration of steroid in the 
aqueous humor and that in the cornea 
was essentially the same for group 1 
and group 3 eyes (0.092 and 0.093) 
while the ratio for group 2 eyes was 
much higher (0.89). 

1% Prednisolone Phosphate.—As an- 
ticipated, topical application of 1% 
prednisolone phosphate solution pro- 
duced significantly greater drug con- 
centrations in cornea and aqueous hu- 
mor than did the 0.125% solution 
(Table 1). However, among the three 
experimental groups the relative or- 
der of drug bioavailability was the 
same. Highest peak concentrations 
were obtained in group 2 animals 
(299. lug /gm-cornea, 17.2ug/ml— 
aqueous humor). Peak corneal steroid 
concentration in group 3 and group 1 
animals were far lower and approxi- 
mately the same (10.2ug/gm and 
9.8ug/gm, respectively). In contrast, 
peak aqueous humor steroid concen- 
tration for group 3 animals (Z5ug/ 
ml was much higher than 
that measured in group 1 animals 
(0.7ug / ml). 
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"rednisolone Sodium Phosphate* 


x Group 3$ 


Cornea 


1.37 += 0.54 (0.77) 
1.25 + 0.28 (1.02) 
0.92 + 0.22 (0.80) 
3.34 = 1.61 (2.11) 
1.69 = 0.44 (1.42) 
1.64 + 0.57 (1.28) 
0.64 — 0.20 (0.52) 


4.83 + 2.63 (3.87) 
6.02 + 2.96 (5.06) 
9.46 + 3.07 (7.32) 
7.81 = 1.90 (6.39) 
10.16 = 3.86 (7.12) 
9.11 + 2.64 (7.80) 
4,35 = 1.69 (3.24) 





Aqueous 
0.00 —0 (0.01) 
0.00 —0  .(0.01) 


0.05 = 0.01 (0.04) 
0.50 — 0.04 (0.15) 
0.26 = 0.07 (0.21) 
0.28 = 0.01 (0.09) 
0.09 + 0.03 (0.07) 


0.13 — 0.04 (0.11) 
0.32 + 0.22 (0.15) 
0.73 = 0.42 (0.39) 
0.87 = 0.29 (0.58) 
1.82 + 0.91 (0.97) 
2.45 + 0.62 (2.16) 
0.84 + 0.32 (0.62) 





The total corticosteroid concentra- 
tion in the cornea and aqueous humor 
for the two hours following drug ad- 
ministration again paralleled the 
peak concentration values (Table 2). 
By far the highest total bioavailabil- 
ity was measured in group 2 ani- 
mals (16,888.0ug-min/gm —cornea, 
1879.0ug-min/ml—aqueous ^ humor) 
with successively lower totals in 
group 3 animals (1,074.8ug-min/gm— 
cornea, 176.7ug-min/ml—aqueous hu- 
mor) and group 1 animals (968.4ug- 
min/gm—cornea, 96.6ug-min/ml). The 
ratio between total concentration of 
steroid in aqueous humor and that in 
the cornea was 0.10 for group 1 eyes, 
0.12 for group 2 eyes, and 0.16 for 
group 3 eyes. 

Topical administration of 1% pred- 
nisolone phosphate in normal saline 





to group 1 animals (epithelium intact, 
no ocular inflammation) produced a 
peak corneal concentration of 6.0ug/ 
gm and peak aqueous humor concen- 
tration of 0.5ug/ml when the pH of 
the solution was 6.7, the same as that 
of the commercial preparation. The 
comparable total steroid concentra- 
tion-time value was 555.3ug-min/ml. 
A slight alteration of the pH in either 
direction resulted in a significant 
(P <.05) elevation in these values 
(Table 3). 


Comment 


The corneal epithelium is a barrier 
to the penetration of topically admin- 
istered corticosteroids. Earlier studies 
indicated that the barrier was related 
to the lipophilic properties of the epi- 
thelial cells and that its effectiveness 
in impeding drug penetration was in- 
versely proportional to the fat solubil- 
ity of the corticosteroid. That is, the 
greater the lipid solubility of a par- 
ticular corticosteroid, the more able it 
is to pass through the epithelial bar- 
rier.'-*^ 

The present experimental data sup- 
port these observations in part only. 
Prednisolone phosphate is a highly 
water soluble steroid. In the ab- 
sence of the corneal epithelium, it 
passes into and through the hydro- 
philic stroma in much greater quan- 
tities than any other steroid prepara- 
tion studied to date. On the other 
hand, prednisolone phosphate is vir- 
tually insoluble in lipid media^* and 
one would anticipate that little if any 
of the drug would be absorbed in and 
penetrate through the cornea in the 
presence of an intact epithelium. The 
epithelium does indeed present a sig- 
nificant barrier to penetration, but 


the bioavailability of prednisolone 
phosphate in cornea and aqueous hu- 
mor is nonetheless considerable. Much 
more of the drug penetrates through 
the epithelial barrier than would have 
been expected from its meager lipid 
solubility. Of the four corticosteroids 
studied to date, only prednisolone 
acetate is superior in its ability to 
eross the epithelial barrier and gain 
access to the corneal stroma and 
aqueous humor.’ The lipid solubility 
of prednisolone acetate far exceeds 
that of prednisolone phosphate.’* 
The explanation for the unexpected 
penetrability of prednisolone phos- 
phate is not clear. The components of 
the diluent of the commercially avail- 
able ophthalmic preparation influ- 
ence the penetrability of the drug. 
The bioavailability in cornea and 
aqueous humor of the commercial 
preparation is almost twice that of 
the same drug delivered to the eye in 
buffered normal saline only (Tables 2 
and 3). However, the composition of 
the diluent of most commercial oph- 
thalmic corticosteroids does not differ 
greatly from the prednisolone phos- 
phate preparation under investiga- 
tion, yet two other steroids studied 
earlier (dexamethasone alcohol, dexa- 
methasone phosphate), each more 
lipid soluble than prednisolone phos- 
phate,'* failed to penetrate the intact 
corneal epithelium to the same de- 
gree.* Similarly, the pH of a com- 
pound can affect its ability to pene- 
trate into the eye. The commercially 
available preparation of prednisolone 
phosphate was found to have a pH of 
6.7. Clearly, however, this does not ex- 
plain its unusual behavior since the 
present data demonstrate that altera- 
tion of pH in either direction signifi- 


Table 3.—Concentration of Steroid in the Rabbit Cornea and Aqueous Humor Following Topical Administration 
of 0.05 ml of 196 H? Prednisolone Sodium Phosphate in Buffered Normal Saline at Different pHs* 


pH—6.5 


Cornea, 
ug/gm 


Aqueous Humor, 
ug/ml 


7.8 (=1.7)# 


0.6 (=0.1)# 


633.3 78.5 


* Corneal epithelium intact, uninflamed eye. 


pH—6.7 


Cornea, Aqueous Humor, 
ug/gm ug/ml 
Peak Concentrationst 
6.0 (0.6) + 0.5 (+0.1)4 
Total Concentration With Time 
552.3 51.5 


t Peak Concentrations all occurred 60 minutes after drug administration. 


t Values represent arithmetic mean and standard error data derived from the study of six eyes. 
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pH—7.0 


Aqueous Humor, 
ug/ml 


Cornea, 
ug/gm 
7.9 (=1.1)F 0.6 (+0.1) $ 


861.8 69.0 
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cantly increases its penetrability still 
further (P <.05). 

Under each of the three experimen- 
tal conditions studied, the higher (1%) 
concentration of prednisolone phos- 
phate produced greater total drug 
levels in the cornea and aqueous hu- 
mor than did the lower (0.125%) con- 
centration. This, of course, was ex- 
pected. The unexpected finding was 
the size of the increment. Prior expe- 
rience with the acetate derivative of 
prednisolone indicated that, despite 
its biphasic polarity, an eightfold dif- 
ference in drug concentration deliv- 
ered to the surface of the eye pro- 
duced an eightfold difference in total 
corneal and aqueous humor drug con- 
centrations only in the absence of the 
corneal epithelium. When the latter 
was intact, the difference in bio- 
availability produced by the eightfold 
increase in drug concentration was a 
factor of five or less.? The kinetics of 
the phosphate derivative of predniso- 
lone obviously differs from that of the 
acetate. In absence of the corneal epi- 
thelium, the extreme aqueous solubil- 
ity of the compound and the hydro- 
philic properties of the corneal stroma 
are reflected in the observation that 
an eightfold increase in drug concen- 
tration produced an 88-fold increase 
in total corneal drug bioavailability 
over a two-hour period after topical 
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administration. Under these same 
circumstances, the eightfold increase 
in drug concentration resulted in an 
incremental factor of 11 in the total 
concentration of drug in the aqueous 
humor. 

The poor lipid solubility of predni- 
solone phosphate was not evident in 
the ability of increasing concentra- 
tions of the drug to pass through the 
corneal epithelial barrier. An eight- 
fold increment in drug concentration 
produced an increase in total corneal 
concentration of approximately seven 
times in the inflamed eye and more 
than eight times in the uninflamed 
eye. The comparable total aqueous 
humor steroid concentrations were 
augmented by a factor of nine or 
more in each instance. 


This investigation was supported in part by 

Public Health Service grants EY-00544 from the 
National Eye Institute and PHS 5-501-5380-7, a 
grant from the Massachusetts Lions Eye Re- 
search Fund, and a grant from Research to Pre- 
vent Blindness, Inc. 
. The prednisolone phosphate preparation used 
in this study was supplied by Smith, Miller and 
Patch, Division of Cooper Laboratories, Inc, Bed- 
ford Hills, NY. 


Key Words.—Cornea; corneal epithelium; 
epithelium—drug barrier; aqueous humor; 
prednisolone; prednisolone phosphate; cor- 
ticosteroid; steroid; corneal penetration— 
prednisolone phosphate. 
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Nonproprietary Name and 
Trademarks of Drug 


Prednisolone sodium phosphate—Hydeltra- 
sol, Inflamase, Optival (formerly), PSP- 
IV, Sodasone. 
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Registry of Interesting Cases 


Immune Reconstitution in 


Keratoconjunctivitis and 


Superficial Candidiasis 


The Role of Immunocompetent Lymphocyte Transfusion and Transfer Factor 


Vernon G. Wong, MD, Charles H. Kirkpatrick, MD 


A 17-year-old white male subject with 
phlyctenular keratitis, superficial can- 
didiasis, and hypoparathyroidism was 
found to be anergic in delayed hyper- 
sensitivity. Reconstitution of the cell-me- 
diated immune response to Candida albi- 
cans by means of allogeneic lymphocyte 
transfusion and by means of transfer fac- 
tor, and amphotericin B promptly resulted 
in the clinical remission of the phlyctenu- 
losis and chronic candidiasis. 


he syndrome of keratoconjunc- 
tivitis, superficial candidiasis, 
hypoparathyroidism, and adrenal in- 
sufficiency has been reported in a few 
well documented communications in 
ophthalmic literature.’* Ocular com- 
plieations occurring in a significant 
percentage of patients with this dis- 
order include partial to complete loss 
of brow and lashes, severe photo- 
phobia, and pseudoptosis. Phlyctenu- 
losis has been the most commonly de- 
scribed form of keratoconjunctivitis. 
To date the pathogenesis of this 
syndrome of protean systemic afflic- 
tions is incompletely understood. Un- 
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til recently, evidence demonstrated 
that the existence of chronic super- 
ficial candida infection may be re- 
lated to a specific anergy to Candida 
albicans. This incompetency is thus 
far thought to reside in the cell-me- 
diated portion of the immunological 
response.?? 

The purpose of this report is an 
attempt to characterize the cellular 
immune defect(s) in a patient with 
keratoconjunctivitis, chronic mucocu- 
taneous candidiasis, and hypoparathy- 
roidism. Because all measures of ther- 
apy including amphotericin B failed 
to induce remission in this patient, 
immunologic reconstitution with 
transfusion of immunocompetent 
lymphocytes temporarily corrected 
the keratoconjunctivitis and dermal 
lesions. Similar clinical responses 
were effected subsequently with the 
simultaneous administration of 
transfer factor and amphotericin B. 


History 


A 17-year-old white male subject 
was a patient of the National Insti- 
tutes of Health since age 7 years. At 
the age of 6 months C albicans was 
cultured from his severe diaper rash; 
the skin eruptions progressed to in- 
volve the scalp, face, ears, neck and 
back, and distal extremities, as well 
as the nails and the buccal mucosa. At 
age 12 years, he was hypocalcemic 
with serum concentrations of 6.5 and 


7.0 mg/100 ml. His response to gluco- 
nate calcium, dihydrotachysterol or 
25-hydroxycholecalciferol had been 
satisfactory. 

Through the years of observation 
his candidiasis was one of progres- 
sion. There was never any unequi- 
vocally good response to nystatin, 
gentian violet or topically applied 
amphotericin B. Ocular examination 
in 1964 (age 12) showed thinning of 
eyebrows and lid lashes; visual acuity 
was difficult to determine, and no con- 
sistent result could be obtained better 
than 20/400. There was profound 
photophobia, blepharospasm, and 
tearing (Fig 1). Slit-lamp examina- 
tion revealed moderate injection of 
the bulbar conjunctiva as well as a 
diffuse haziness of the cornea marked 
by moderate to heavy superficial neo- 
vascularization. Few slightly raised 
subepithelial grey opacities were seen 
interspersed between the central and 
peripheral cornea in each eye. There 
was nonspecific punctate staining 
with fluorescein. The anterior seg- 
ment of each eye was judged to be 
normal. Detailed examination of the 
fundi was difficult because of the 
blepharospasm, but no gross abnor- 
mality was found. Intraocular pres- 
sures were normal. Attempts to cul- 
ture C albicans from the conjunctiva 
and lid margins on several occasions 
were normal. 

On readmission to the National In- 
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stitute of Allergy and Infectious 
Diseases in 1969, general examina- 
tion revealed numerous erythematous, 
firm, elevated, crusting lesions over 
the scalp, neck, back groin, and distal 
parts of the extremities, and exten- 
sive destruction of the nails. 

The external auditory canals were 
scaly and contained serous exudates. 
The tympanic membranes were thick- 
ened and the right had a large perfo- 
ration. The patient was edentulous 
while many large patches of thrush 
dotted the membranes of the tongue 
and buccal cavity. Several 1 to 2 cm, 
firm, nontender lymph nodes were 
felt in the cervical and supraclavicu- 
lar areas, and the spleen was 2 to 3 cm 
below the left costal region. Chvostek 
sign was positive. 

The family’s medical history was 
negative, and there was no known 
consanguinity. 

Laboratory studies showed low cal- 
cium levels ranging from 7.2 to 88 
mg/100 ml and phosphorous between 
5.0 and 5.9 mg/100 ml. Cultures of the 
buccal cavity, scalp, skin, and nails 
yielded C albicans, group A, but there 
was no growth from the urine, blood, 
or bone marrow. 

With the exception of hypoparathy- 
roidism, the endocrinological and gas- 
trointestinal function study results 
were normal. 


Material and Method 


Cutaneous responses of the patient and 
his father were studied with commercial 
antigens including purified protein deriva- 
tive of tuberculin (PPD), histoplasmin, 
mumps, streptokinasestreptodornase (SK- 
SD, varidase) diluted to contain 40 units 
and 10 units/0.1 ml, and dermatophytin- 
"O" 1:100. An additional antigenic extract 
was prepared by sonically disrupting C 
albicans isolated from the patient. This 
material was standardized by determining 
the minimal dose producing 0.5 em of indu- 
ration at 24 to 28 hours following intra- 
dermal innoculation into healthy subjects 
known to have delayed allergy to C albi- 
cans. 

Induction of Contact Allergy.—If skin 
tests with the panel of naturally encoun- 
tered antigens suggested anergy, an at- 
tempt was made to induce contact allergy 
with DNCB. To screen for preexisting sen- 
sitivity, the subjects were first tested with 
100ug of DNCB in acetone. If this test was 
negative, a 2,000ug sensitizing dose was 
applied to the skin of the medial upper 
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Fig 1.—Left, Severe photophobia and blepharospasm on admission to hospital. Right, 
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Marked improvement in eye findings following lymphocyte transfusions and after admin- 


istration of transfer factor. 








Fig 2.—Macrophage MIF. Left, No inhibition of migration to C albicans. Right, Positive 
inhibition following immunologic reconstitution. 


arm. Challenge tests with 50ug and 100ug 
of DNCB were conducted two weeks later, 
with the antigens applied to the contra- 
lateral arm. 

In Vitro Studies of Lymphocyte Func- 
tions.—The tubes contain 2 x 10* lympho- 
cytes in a volume of 2.0 ml of Eagle’s 
minimal essential medium with 15% autol- 
ogous or homologous plasma, and the cells 
were exposed to tritiated thymidine during 
the final four hours of incubation." 

Macrophage migration inhibition factor 
(MIF) production in antigen-stimulated 
and control lymphocyte cultures was mea- 
sured by methods similar to those de- 
scribed previously." Ten mircorgrams 
per milliliter of the soluble Candida soni- 
cate were used in cultures. The areas of 
migration were measured at 16 hours, and 
MIF activity was calculated by the method 
of Thor et al.'* Reduction of the area of mi- 
gration by 20% or more was significant 
(P € .02). 

Mixed lymphocyte cultures were per- 
formed, using the method of Bach and 
Voynow.'* The cells were labeled with tri- 
tiated thymidine during the last four 
hours, and the cultures were harvested on 
the seventh day. 

Serological Studies.—The concentration 
of IgG, IgA, and IgM in the serum was de- 
termined by radial diffusion. Candida 
agglutinins and precipitins, rheumatoid 
factor,  antinuclear antibodies,  anti- 
thyroglobulin, and the lupus erythema- 
tosus factor were assayed by standard 
laboratory methods. Antibodies against 
gastric parietal cells, thyroid, and adrenal 
tissues were measured in the laboratory at 
Johns Hopkins Hospital. 

Phagocytosis and Metabolic Properties of 


Leukocytes.—The capacity of the patient’s 
and normal leukocytes to ingest and kill 
microorganisms were studied with Staphy- 
lococcus albus, and C albicans. Oxidative 
reactions of leukocytes subsequent to 
phagocytosis were studied in phagocytic 
mixtures.'* 

Histological of Inflammatory Exudates.— 
Migration of leukocytes into an area of cu- 
taneous abrasion was studied as described 
by Rebuck and Crowley.'^ 

Leukocytes and Erythrocytes.—Leuko- 
cytes from the patient and members of his 
family were tested for HL-A antigens by 
the microcytotoxicity method, and the HL- 
A genotypes were determined. Donor and 
recipient sera were also screened for pre- 
formed cytotoxic antibodies by the same 
technique." 

Erythrocyte phenotypes were deter- 
mined by the clinical center blood bank by 
standard methods. 

Leukocyte Transfusion.—Leukocytes were 
collected from the patient’s father using 
continuous flow blood cells separator (NCI- 
IBM).* Four leukophoresis were per- 
formed in five days during which 92.2 x 
10° leukocytes containing 63.3 x 10° lym- 
phocytes were collected. The cells were col- 
lected in plastic bags containing acid-cit- 
rate-dextrose and were transfused into the 
recipient within one hour of collection. 

Preparations of Transfer Factor.—The 
transfer factor was prepared from cells of 
one healthy adult donor who had been skin 
tested with a panel of naturally occurring 
antigens and found to react to candida, 
SK-SD, mumps, and histoplasmin, but not 
to PPD or trichophytin. Serologic studies 
for the hepatitis-associated agent were 
negative. 


Immune Reconstitution/Wong & Kirkpatrick 






' Aus . 7 

: m^ E 

“yi S 
Ns ^r 

x 4 a 


"e, 


7 ENS - 3 >y 
HERR Son P My 2 Uam 





Fig 3.—Left, Superficial candidiasis of leg before treatment. Right, Resolution of der- 
mal lesions following immunotherapy. 








Fig 4.—Top, Mucous membrane candi- 
diasis of lower lip. Bottom, Appearance of 
same following restoration of cellular im- 
munity to fungus. 


A lymphocyte-rich leukocyte suspension 
was obtained by continuous flow centrifu- 
gation with a cell separator (NCI-IBM). 
The transfer factor was prepared by the 
method of Lawrence.'* The dialyzable frac- 
tion was lyophilized, then reconstituted 
with distilled water so that the material 
from 300 x 10* lymphocytes was contained 
in 1 ml. The solution was passed through a 
polymer filter, aliquoted into sterile viles, 
and stored at —30 C. All steps used sterile 
glassware and pyrogen-free agents, and 
the final product was sterile. In these stud- 
ies, a dose of transfer factor was 2 ml and 
contained the material from 600 x 10° 
lymphocytes. It was given both subcutane- 
ously and into multiple intradermal sites. 


Results 


Cutaneous Hypersensitivity.—A1l 
skin tests showed no immediate or de- 
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layed cutaneous reactions up to 48 
hours. 

The patient did not sensitize to 
DNCB. The patient's father however 
developed significant reactions to 
mumps, SK-SD, and C albicans; sen- 
sitization with 2,000ug of DNCB pro- 
duced strong contact reaction. 

The passive transfer of delayed cu- 
taneous responses to SK-SD, C albi- 
cans, and DNCB accompanied the 
leukocyte transfusions. Cutaneous re- 
sponses to DNCB lasted 37 days and 
the responses to SK-SD, C albicans, 
and mumps had reverted to negative 
at 315 days. With the exception of 
DNCB, the above skin tests again be- 
came positive following the injections 
of transfer factor. Attempts to induce 
DNCB sensitivity during this period 
of antigenic responsiveness were un- 
successful. 

Lymphocyte Transformation.—In 
vitro stimulation of the patient’s lym- 
phocytes with Candida extract pro- 
duced an increase in thymidine incor- 
poration. Peak responses occurred in 
cultures stimulated with 5.0ug of an- 
tigen protein per milliliter. Mumps 
skin test antigen that had been 
dialyzed free of merthiolate and phy- 
tohaemagglutinin-M also stimulated 
thymidine incorporation by the pa- 
tient’s lymphocytes. No significant 
changes in the thymidine response 
were noted when the patient’s cells 
were cultured in homologous plasma, 
and the patient’s plasma had no ef- 
fect on the plasma of cells from skin 
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test positive donors. Control subjects 
with negative skin tests had a two- 
fold or less increase in thymidine in- 
corporation when their lymphocytes 
were cultured with C albicans. 

Macrophage Migration Inhibition 
Factor.—Prior to the leukocyte trans- 
fusions, the patient’s lymphocytes did 
not show MIF activity against C albi- 
cans. In contrast, a positive controlled 
patient reduced the migration by 
48.5%. 

The MIF activity at 200 days fol- 
lowing transfusion was found to be 
the same in both the patient and con- 
trols. At 315 days, insignificant inhi- 
bition of migration was observed. 

The MIF activity to C albicans was 
restored following administration of 
transfer factor in the patient. The 
percentages of inhibition were 23% 
and 63% following the first and sec- 
ond injections (Fig 2). 

Immunoglobulins and Serological 
Findings.—In contrast to abnormal 
cellular immunity, humoral responses 
of the patient were intact. The serum 
concentrations of the three major im- 
munoglobulins were greater than nor- 
mal. Serum (1:4096) and saliva (1:16) 
contained high titers of agglutinat- 
ing antibodies against C albicans, 
and the serum contained precipitins 
against both mannans and cytoplas- 
mic components of the yeast. Anti- 
body activities against thyroglobulin 
(1:128) and thyroid cells (1:4) were 
found in the serum, but no other sero- 
logical abnormalities were present. 

Phagocytosis and Inflammatory Re- 
sponse.—There were no abnormalities 
in the ability of the patient’s periph- 
eral leukocytes to ingest and kill 
staphylococci or C albicans. Moreover, 
the metabolic responses following 
phagocytosis as measured by in- 
creased activity of the pentose path- 
ways and oxidation of formate were 
normal. 

Leukocyte and Erythrocyte Typing.— 
The father was found to share 19 
erythrocyte antigens with the pa- 
tient. In addition, the father pos- 
sessed an 's' antigen. Both leukocyte 
and erythrocyte cross matches be- 
tween the patient and his father were 
compatible. Mixed leukocyte cultures 
also demonstrate the lack of HL-A 
identity in the family. 
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Clinical Responses Following Leuko- 
cyte Transfusions and Transfer Fac- 
tor.—The evening following the third 
transfusion, the patient became feb- 
rile and remained so for 48 hours. 
There were no other adverse effects. 
During the ensuing months, striking 
improvement was noted in the cuta- 
neous lesions (Fig 3). This was espe- 
cially apparent in areas that were not 
severely involved such as the scalp, 
neck, arms, and legs. More exten- 


sively effected areas such as the dor- 
. sum of the hands, also improved but 
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to a lesser degree. There were no 
changes in the nails. 

In the spring of 1970, approxi- 
mately eight months after the leuko- 
cyte transfusions, he noted a recur- 
rence of lesions in healed areas and 
exacerbations of areas with persist- 
ent infection. When he was studied in 
June 1970, ten months following the 
transfusions, the extent of the cuta- 
neous lesions was similar to that of 
the previous year. 

Previous experiences have shown 
that transfer factor when used alone 
provided partial clinical correction 
against C albicans. Therefore, com- 
bined antifungal and immunologic 
therapy was begun in June 1971. Am- 
photericin B, 1,090 mg, was given in- 
travenously during June and July and 
four monthly injections of transfer 
factor were begun in July 1971. There 
was complete clearing of all lesions 
(Fig 4) except for the nails, which 
were avulsed with the patient under 
general anesthesia. The only recur- 
rences have been two episodes of can- 
didiasis of the tongue which followed 
treatment with antibiotics. These 
were cleared with amphotericin B. 

As the superficial candidiasis im- 
proved following lymphocyte transfu- 
sion and transfer factor adminis- 
tration, the  keratoconjunctivitis 
subsided. Photophobia disappeared as 
did the excessive lacrimation (Fig 1). 
Visual acuity was correctable to 20/25 
in each eye with pinholes. With the 
exception of some residual haziness, 
the cornea did not stain with fluores- 
cein, and the neovascularization be- 
came noticeably less pronounced. The 
ease with which the patient could be 
examined during these periods of re- 
mission was certainly dramatic. 
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Comment 

Despite its widespread natural oc- 
currence, severe infections secondary 
to C albicans are usually infrequent. 
When systemic infections do occur, 
they are often associated in patients 
whose general health has been af- 
fected by neoplasms, immunosuppres- 
sive agents, or congenital disorders 
associated with defects in the lymph- 
oid immune system.*?%*! 

The mucocutaneous form of candi- 
diasis in this syndrome essentially 
never involves the parenchymal tis- 
sues. Reports of other cases illus- 
trates the hetergeneity of this dis- 
order in terms of age of onset, 
associated disorders of endocrino- 
pathies, dental dysplasia, steatorrhea, 
and immunological response.^*^?? In 
view of this heterogeneity, it has not 
yet been possible to identify a com- 
mon defect that could characterize all 
these affected patients. 

Patients with mucocutaneous can- 
didiasis have a normal to above nor- 
mal level of antibodies to Candida in 
the circulation and exocrine fluids.* '^ 
But it has been found, however, that 
such patients in general exhibit an 
anergy to delayed skin tests to C albi- 
cans. It has been shown by in vitro 
lymphocytic transformation studies 
that some of these patients failed to 
respond to antigenic stimulation with 
increase thymidine uptake while oth- 
ers responded normally.'^?^?* It is in 
this latter group of patients that 
Chilgren and others? suggested the 
possible defect in the elaboration of 
MIF by sensitized lymphocytes. 
These findings have been confirmed, 
and it is suggested that some of these 
patients have antigen-sensitive pe- 
ripheral lymphocytes that respond by 
replication on exposure to C albicans, 
but the cells are defective as produc- 
ers of mediator substances such as 
MIF.**?* The patient described in this 
report appears to fall into this classi- 
fication. 

The studies of this patient were di- 
rected toward defining the role of 
mediators in expression of delayed 
hypersensitivity and evaluating the 
effect of a reconstituted intact cellu- 
lar immune system on the clinical 
course of the patient’s superficial 
moniliasis. The accomplishment of 


these goals were seen following 
transfusion of large numbers of im- 
munologically competent lymphoid 
cells. It was witnessed by a remark- 
able clinical improvement and conver- 
sion of his Candida skin test from 
negative to positive. Our findings 
support previous observations by 
Buckley et al*^* that reconstitution of 
the immune response was capable of 
treating selected patients with 
chronic mucocutaneous candidiasis. 

During this period of the patient’s 
immunocompetency against C albi- 
cans, supernatants from antigen- 
stimulated lymphocytes contained 
MIF activity. Of equal significance, 
when an exacerbation of candidiasis 
occurred eight months after the cell 
transfusions, the skin tests had re- 
verted to negative, and no MIF activ- 
ity was found in the supernatants. 

Lawrence” has shown that "trans- 
fer factor," released from sensitized 
lymphocytes by exposure or by lysis, 
is capable of transferring delayed cu- 
taneous hypersensitivity specifically. 
It has been subsequently shown that 
MIF production can be restored con- 
sequent to treatment with transfer 
factor? Transfer factor from ex- 
tracts of lymphocytes is apparently 
not antigenic and has not been re- 
ported to cause graft-versus-host re- 
actions. The use of transfer factor has 
recently been extended to treatment 
of this condition*?* as well as other dis- 
orders, ie, Wiskott-Aldrich syn- 
drome,” and leprosy.? 

In the dosage schedule employed, 
transfer factor was sufficient to con- 
vert the skin test to positive and to 
induce MIF production. Interpreta- 
tion of these findings must be cau- 
tious at the present time since the op- 
timal dose and schedule treatment 
are unknown. 

Our own experience and those of 
others?*?*?* have shown that sus- 
tained remissions in chronic mucocu- 
taneous candidiasis could be pro- 
longed if restoration of cellular 
immunity is complemented with 
simultaneous antifungal therapy. As 
a result of combined therapy, our pa- 
tient has been in remission for close 
to ten months. 

Most anergic candidiasis patients 
fail to respond to antigenic stimula- 
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tion with either thymidine incorpora- 
tion or MIF production. These pa- 
tients presumably have a defect 
either in differentiation of both anti- 
gen-response cell types or in the func- 
tion of a common precursor cell. Other 
patients have normal replicative re- 
sponses, but do not respond to anti- 
gens with MIF production, and there- 
fore would have a defect in "mediator 
producing" cell line. Failure to regu- 
larly associate transfer factor media- 
ted delayed hypersensitivity with an- 
tigen-induced replicative responses 
suggests that transfer factor does not 
act primarily on antigen recognition 
by the replicating lymphocyte popu- 
lation.^?? Clinical findings are sug- 
gested by the fact that transfer of de- 
layed hypersensitivity in both anergic 
and normal subjects occur within 12 
to 24 hours after the administration 
of transfer factor, a time period that 
is incompatible with substantial mito- 
tic expansion of a clone of antigen-re- 
sponsive cells. On the other hand, it is 
known that lymphokine or MIF pro- 
duction occurs prior to cell division in 
vitro studies. It has been established 
that production of MIF is antigen- 
specific and does not occur in the ab- 
sence of a previously sensitized lym- 
phocyte population.***° 

Allergic reactions to endogenous 
toxins have been the most commonly 
thought of etiology for phlyctenular 
keratitis.” Although cultures failed to 
isolate C albicans from our patient's 
eyes, reconstitution of his immuno- 
competency to this organism was 
regularly associated with improve- 
ment of his phlyctenulosis. Intact cel- 
lular immunity appears necessary for 
the integrity of the outer eye in this 
case. Corneal disease is prevalent in 
deficiencies of the thymus-dependent 
immune systems such as the Wiskott- 
Aldrich syndrome.* And in fungus 
experiments of the cornea, infectious 
complications are usually and easily 
induced following the use of anti- 
lymphocytic serum.** In both latter 


Arch Ophthalmol/Vol 92, Oct 1974 


z KA - Z e ` 
! it Lr p; & 1 " ` i 
i Eng "sg iL. nu 2 oi Sie ` J apa Se r 


situations, the cell-mediated portion 
of the immune system is known to be 
impaired. 


Nonproprietary Name and 
Trademark of Drug 


Amphotericin B—Fungizone. 
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Conjunctival Elastic 


Degeneration 


Roy R. Singer, MD 


An infrequent clinical manifestation of 
conjunctival degenerative disease was 
examined with respect to cause and ther- 
apy. The presenting symptoms are so ob- 
vious as to encourage speculation about 
the rarity of the condition, which is proba- 
bly a matter of degree of involvement. 


he term “bulbar conjunctivo- 
chalasis" was introduced in a 
ease report in which the author de- 
scribed the only example he had ever 
seen.' In classieal ophthalmie litera- 
ture, excessive loosening of the bul- 
bar conjunctiva is associated with a 
diminution of the elastic fibers. It is 
considered a rare, senile phenom- 
enon.” 

Occasionally a certain slackness of 
the bulbar conjunctiva appears in el- 
derly patients, but when the conjunc- 
tiva in a younger person is so loose as 
to override the cornea and cause me- 
chanical problems it raises questions 
in the mind of the patient as to its 
cause, and the physician may well be 
concerned about suitable treatment. 
References to this condition are 
scarce; it evidently appears at a time 
later than birth and occasionally re- 
quires treatment. 

A 45-year-old man complained that 
for a period of eight months he had 
noted a “bunching-up” of tissue in 
the left eye while he was shaving (Fig 
1). This was an initial episode, for at 


no time had he experienced any par- 
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Fig 1.—Conjunctival fold overlapping 
cornea inferonasally, left eye. 





tieular discomfort or impairment of 
vision. His health was excellent and 
he was using no medication of any 
kind. Careful questioning elicited a 
recollection of a pencil injury of the 
left eye some 15 years previously; 
there had been a minor superficial lac- 
eration to the lower lid two years pre- 
viously. Neither of these incidents 
had required or received treatment. 

Examination of the left eye showed 
loose conjunctiva in the area inferior 
to the limbus of the left eye. There 
was no evidence of any present in- 
flammation nor was any scarring or 
uleeration noted. The visual acuity 
was high and there were no abnor- 
malities of the bulb itself or of ex- 
traocular motility. 

Because of the patient's desire to 
correct a persistent disfigurement, it 
was decided to employ the simplest 
adequate surgical means. Under topi- 
cal and infiltration anesthesia, a cres- 
centic area of bulbar conjunctiva was 
resected to include all of the loose tis- 
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Fig 2.—Low-power view of conjunctival 


fold showing keratinization, telangiec- 
tasia, and hyaline deposition (hematoxy- 
lin-eosin, original magnification x 30). 


sue, reaching to the inferior limbus 
for 180°. The specimen was for- 
warded to the pathologist where mi- 
croscopical examination showed pro- 
nounced focal keratinization and 
increase in thickness of the conjuncti- 
val epithelium with some hyaline dep- 
osition in the underlying connective 
tissue stroma and telangiectasia of 
the blood vessels (Fig 2). 

Postoperatively the eye did well, 
and there was no evidence of persist- 
ent inflammation as the area healed. 
No sutures were used. 

The infrequent occurrence of this 
disorder makes one wonder whether 
we are finding a new disease entity 
that, although it appears uncompli- 
cated, may bé the forerunner of a 
series of previously undescribed de- 
generative disorders. 
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Optical Radiation and Zeiss 


Short-Pulsed Xenon Photocoagulators 


I. Clinical Considerations of Articulation With 
the Fankhauser Slit-Lamp Delivery System 


Gholam A. Peyman, MD; George J. Wyhinny, MD; Morton F. Goldberg, MD, Chicago 


When coupled with the Fankhauser slit- 
lamp delivery system and fundus contact 
lens, the optical radiation photocoagu- 
lator provides a xenon source with out- 
standing image quality in the central and 
peripheral fundus. This photocoagulation 
system can produce small, timed retinal 
lesions that can be precisely placed even 
in the perimacular area. Clinically, these 
lesions are indistinguishable from those 
created by a similarly modified Zeiss xe- 
non photocoagulator. The optical radia- 
lion unit has successfully treated senile 
retinoschisis, von Hippel angioma, exuda- 
tive diabetic retinopathy, subretinal neo- 
vascularization, and proliferative sickle 
cell retinopathy. Although it seems less 
powerful than the Zeiss photocoagulator, 
it is less bulky, relatively low priced, and 
generates little ozone. We believe the op- 
tical radiation unit, when coupled with a 
slit-lamp delivery system, represents a 
valid system for the photocoagulative 
treatment of retinal disease. 
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ince the introduction of the 
first Zeiss xenon are photocoag- 
ulator into clinical practice by Mey- 
er-Schwickerath,; means have been 
sought to decrease burn diameters in 
order to minimize destruction of nor- 
mal retinal tissue adjacent to treated, 
diseased retina. Achievement of this 
goal would permit treatment near the 
macula. Another desirable goal would 
be the development of a delivery sys- 
tem which would facilitate treatment 
in the extreme retinal periphery. 

The introduction of argon laser 
photocoagulators with slit-lamp deliv- 
ery systems’ made available a form 
of light that could be used accurate- 
ly to create retinal burns of small 
diameters. However, in spite of these 
advantages, argon laser photocoagu- 
lation is not without complications,** 
and xenon arc photocoagulation is 
still used advantageously in many sit- 
uations. 

Fankhauser and associates'^" have 
articulated a slit-lamp illumination 
source to the West German Zeiss 
xenon arc photocoagulator and have 
coupled this system to a dosimeter. 
Such an apparatus has several advan- 
tages over the conventional Zeiss 
photocoagulator: (1) It provides field 
illumination with a slit-lamp. The 
light of the slit-lamp is superimposed 
on the xenon light with a dichroic 
mirror in such a manner that red 


light from the xenon light is trans- 
mitted by the mirror. This allows a 
red aiming beam to be visualized by 
the ophthalmologist against the 
white light on the retinal background. 
(2) Treatment through the Goldmann 
contact lens substantially neutralizes 
the optical aberrations of the eye so 
that the light source image can be fo- 
cused clearly in both the central and 
peripheral retinal areas. This results 
in a high quality focused image dur- 
ing observation and high energy con- 
centration at the coagulation spot. (3) 
Very small lesions are obtained by su- 
perimposing the xenon arc cathode 
hot spot onto its mirror image. This 
increases the peak power at the time 
of coagulation, and leads to shorter 
exposure times. (4) The dosimeter 
helps avoid radiation overdosage by 
allowing the operator to preselect a 
desired exposure time and to monitor 
the energy delivered (in joules). 

These modifications of the con- 
ventional Zeiss xenon photocoagula- 
tor proved to be useful, for reasons 
noted above. However, the Zeiss pho- 
tocoagulator is expensive and bulky. 
In an attempt to find an alternative 
photocoagulator, we have articulated 
the delivery system developed by 
Fankhauser to the xenon are manu- 
factured by the Optical Radiation 
Corporation. 

This paper describes the first imple- 
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mentation of the optical radiation xe- 
non source utilizing a slit-lamp deliv- 
ery system and dosimeter. The unit 
was studied in two phases. Initially, 
experimental photocoagulation of 
monkey retinas was undertaken on a 
comparative basis with a similarly 
modified Zeiss xenon arc. Then the ef- 
ficacy of the optical radiation unit 
was evaluated in the treatment of se- 
lected human retinal diseases. 


Materials and Methods 


Instrumentation.—The basic instrumenta- 
tion of the optical radiation model 514 (220v) 
photocoagulator is similar to that of the fa- 
miliar Zeiss unit. The instrument imple- 
ments a 2,000 w xenon arc lamp. The spec- 
tral emission of such a lamp covers the 
range from ultraviolet to infrared. The ul- 
traviolet portion of this spectrum is ex- 
cluded by the lens delivery of the photocoag- 
ulator as shown in Fig 1. Both the lamp 
and the electrical power source are air- 
cooled by fans. Output energy is selected 
with an intensity control that is scaled 
from 1 through 4. Settings of the field dia- 
phragm include 1.5, 3, 4.5, and 6 degrees. 
For certain purposes of this study a special 
field diaphragm calibrated in 0.25 degree 
increments (from 0.5 to 1.25 degrees) was 
designed. (This diaphragm is not yet avail- 
able on the commercial product.) The light 
coagulation cone can be coupled to a direct 
ophthalmoscope containing a mirror for 
conventional photocoagulation or, as de- 
scribed in this study, to the Fankhauser 
delivery apparatus (Fig 2). Articulation is 
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Fig 3.—View of light collection cone (C) 
of optical radiation photocoagulator about 
to be articulated to spacing (S) device ex- 
tending from slit-lamp. Zeiss instrument is 
attached similarly. 


achieved with a spacing device as illus- 
trated in Fig 3. For slit-lamp photocoagu- 
lation, the xenon lamp alignment pattern 
was modified from that used in appli- 
cations with the direct ophthalmoscope 
(Fig 4, left) by superimposing the cathode 
hot spot and its mirror image (Fig 4, right). 
A dosimeter with a time selection gauge 
ranging from 0.1 to 1.5 seconds, an energy 
gauge that records on a 5-, 20-, or 100-joule 
scale, and a volley counter were integrated 
with the optical radiation xenon source. 

In the monkey study described below, 
this optical radiation system was com- 
pared with the comparably modified Zeiss 
xenon arc. The Zeiss instrument had su- 
perimposed hot spots, a slit-lamp delivery 
system as described by Fankhauser," and 
the same dosimeter used with the optical 
radiation unit. 








Fig 1.—Spectral energy distribution of light emitted after pass- 
ing through lens system of optical radiation photocoagulator. 
Spectral emission analysis conducted by Aerospace Controls 
Corporation, Gardena, Calif. 


Fig 2.—Optical radiation xenon arc photocoagulator with Fank- 
hauser slit-lamp attachment. Point of articulation indicated by ar- 
row. Accessory slit-lamp viewer is indicated by V; dosimeter, D. 
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Analysis of Gaseous Emissions.—Air sam- 
pling devices containing media appropri- 
ate for the collection of ozone, cyanides, 
and isocyanates were placed within six 
inches of the respective exit ports of each 
instrument. With the power settings at 
their maximum (ie, intensity 4 [optical ra- 
diation] and Red III [Zeiss]), each instru- 
ment was fired 100, 150, and 300 times in 
rapid succession, with an exposure dura- 
tion of 0.5 seconds for each burn. Sampling 
pumps pulled air through impingers con- 
taining collection media continuously dur- 
ing the firings and for 30 minutes there- 
after. The samples were then analyzed by 
spectrophotometer and colorimeter. 

Experimental Photocoagulation on Mon- 
keys.—Five speciosa monkey eyes were 
treated through a Goldmann contact lens 
with the modified xenon arc photocoagula- 
tors. Two eyes were treated with the opti- 
cal radiation unit, one eye with the Zeiss 
unit, and one eye with both units. These 
eyes were enucleated 24 hours later. An- 
other eye treated with both units was enu- 
cleated six weeks after photocoagulation 
to evaluate long-term chorioretinal scars. 
Histopathologic analysis of the short and 
long-term lesions will be detailed in Part II 
of this study that is in preparation. 

To establish experimental treatment 
dosages with the optical radiation unit, the 
iris diaphragm and intensity settings were 
set at their respective maximums of 0 and 
4. Coagulation threshold at the 0.5 degree 
field stop was achieved by increasing the 
exposure time to 200 msec. Threshold was 
taken to correspond to a faint whitish fun- 
dus discoloration appearing immediately 
after photocoagulation. Once the exposure 
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Fig 4.—Schematic representation of xenon arc electrode positioning. Left, Electrodes 
are at field image periphery for conventional photocoagulation with direct ophthalmo- 
Scope. Right, Electrodes are brought together so that cathode and its mirror-image hot 


spots can be superimposed. 


time was chosen, the above treatment pa- 
rameters (iris diaphragm O, intensity set- 
ting 4, and 200 msec exposure) were main- 
tained for the larger field diaphragms of 1, 
1.5, and 3 degrees. No attempt was made 
to create threshold lesions at the larger 
field stops in this study. 

For clinical comparisons of the lesions 
generated with both pulsed units, the Zeiss 
instrument was also set for 200 msec expo- 
sures with the maximum iris diaphragm 
and intensity settings; ie, 0 and Red III, 
respectively. Field diaphragms were tested 
at three settings: 0.5, 1.5, and 3 degrees. 

Study of Human Cases.—CaAsE 1.—A 54- 
year-old white man was referred to the 
University of Illinois Eye and Ear Infir- 
mary with bilateral senile retinoschisis of 
approximately 1% years duration. Ocular 
media were clear OU. Examination of the 
macular regions and discs showed no ab- 
normalities. Best corrected vision was 
20/25 OD and 20/30 OS. There were no ret- 
inal detachments and no holes in the inner 
layers of the retinoschisis bullae. 

The patient was followed at three-month 
intervals until progression of the retino- 
schisis in the left eye was noted. One area 
of retinoschisis (OS) extended from 11 to 
1:30 o'clock, and was treated by cryocoagu- 
lation. The other, photocoagulated with the 
modified optical radiation unit, and a 
three-mirror contact lens, extended from 2 
to 4 o'clock. Retrobulbar anesthesia was re- 
quired. Scleral indentation was not needed. 
An encircling barrage of lesions was 
placed around the retinoschisis, and an- 
other set of burns was applied directly to 
the retinoschisis itself (Fig 5). Dosage 
parameters were as follows: iris dia- 
phragm O, intensity setting 4, 1.5-second 
exposures, field diaphragm 3 degrees, 65 
lesions, for a total of 92 joules. 

CasE 2.—A 23-year-old white woman 
with von Hippel-Lindau disease had a two 
disc diameter angioma just posterior to the 
ora serrata at 6:30 o'clock of the left eye 
(Fig 6). The vitreous was clear. Uncor- 
rected visual acuity was 20/20. 

Following retrobulbar anesthesia, the 
angioma was treated through a three-mir- 
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ror contact lens with the modified optical 
radiation unit. Simultaneous scleral inden- 
tation with a cotton-tipped swab was re- 
quired to bring the peripheral angioma 
into view. Initially, the feeding vessel and 
then the draining vessel were segmented 
and obliterated. Subsequently, burns were 
applied to the angioma itself, until it 
turned white. Treatment parameters were 
as follows: iris diaphragm 0, 1.5-second ex- 
posure duration, 4.5-degree field dia- 
phragm, 45 lesions, for a total of 148 joules. 

CASE 3.—A 48-year-old white man with a 
l6-year history of diabetes was referred 
for treatment of diabetic retinopathy OD. 

Best corrected visual acuity was 20/100 
OD. Indirect ophthalmoscopy of the right 
eye revealed a normal disc and flat retina. 
No neovaseularization was observed. Many 
dot and blot hemorrhages were present 
throughout the fundus. There was a heavy 
ring of circinate hard exudates just below 
the edematous macula and encroaching on 
the foveal pit (Fig 7). 

Anesthesia and akinesia were achieved 
with retrobulbar injection, and the area of 
circinate retinopathy below the macula 
was photocoagulated until a moderate 
whitish reaction appeared (Fig 8). Treat- 
ment was carried out through a Goldmann 
macula lens. Photocoagulation settings in- 
cluded the following: iris diaphragm O, in- 
tensity setting 4, 1.5-second exposure, field 
diaphragm 3 degrees, 13 lesions, yielding 
18 joules. 

Case 4.—A 64-year-old diabetic woman 
observed a loss of visual acuity OD one 
month prior to treatment. Best corrected 
visual acuity was 20/100 OD. The right 
macula demonstrated disciform macular 
detachment with adjacent subretinal neo- 
vascularization (Fig 9). Following retro- 
bulbar anesthesia, the area of neovas- 
cularization was photocoagulated through 
a Goldmann macula lens until a white re- 
action was obtained. The following settings 
were used in treatment: iris diaphragm 
O, intensity setting 4, 1.5 second exposure, 
field diaphragm of 1.5 degrees, 53 lesions, 
yielding 53 joules. 

Case 5.—A 26-year-old black man with 





Fig 5.—Fundus photograph depicting 
retinoschisis (2 to 4 o’clock OS) immedi- 
ately following optical radiation photoco- 
agulation. Retinoschisis edge indicated by 
straight arrows; photocoagulation burns, 
Curved arrows. 





Fig 6.—Early venous stage of fluores- 
cein angiogram showing von Hippel angi- 
oma with fluorescein leakage. Arteriole 
feeder, A; and laminar fluorescein flow in 
venous draining vessel, V. 





Fig 7.—Fundus photograph depicting 
macular edema, hard circinate macular 
exudation (arrow), and numerous dot 
hemorrhages. 


sickle cell anemia (SS) had a visual acuity 
of 20/15-1 OS. Proliferative sickle cell ret- 
inopathy was noted in the periphery of 
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Fig 8.—Fundus photograph immediately 
posttreatment demonstrating white reac- 
tion immediately after photocoagulation. 





Fig 9.—Fluorescein angiogram demon- 
strating dye leakage from area of choroi- 
dal neovascularization (N) and pooling of 
dye beneath partially detached macula 


(M). 


the left eye at three o’clock. 

Treatment of the left eye was delivered 
through a three-mirror contact lens after 
retrobulbar anesthesia (Fig 10). First the 
feeder vessels were obliterated and then 
the "sea-fans" themselves were photo- 
coagulated (as a rule, we believe that the 
sea-fans themselves should not be photo- 
coagulated if adequate closure of the 
feeder vessels is achieved). The dosages 
employed were as follows: iris diaphragm 
0, 0.5- to 0.75-second exposures, 1.5-degree 
field diaphragm, intensity 1-2, 130 lesions, 
yielding a total of 27 joules. 


Results 


Gas Analysis.-The amount of con- 
taminant ozone vapors released by 
the optical radiation photocoagulator 
was 0.006 ppm at 100 firings, 0.001 
ppm at 150, and ozone was unde- 
tectable at 300 firings. The Zeiss pho- 
tocoagulator released 0.072, 0.043, and 
0.014 at 100, 150, and 300 firings re- 
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sickle cell reti- 


Fig 10.—Peripheral 
nopathy immediately following optical ra- 
diation photocoagulation through Fank- 
hauser slit-lamp apparatus. 


spectively. Neither photocoagulator 
released significant levels of either 
cyanides or isocyanates (Table). 

Experimental Photocoagulation on 
Monkeys.—There were no clinical 
changes observed in the corneas, len- 
ses, or vitreous bodies of any of the 
treated monkeys. Ophthalmoscopical- 
ly, the lesions created in monkey 
retinas with the modified optical ra- 
diation and Zeiss photocoagulators at 
comparable field diaphragms  ap- 
peared similar in size and amount of 
gray-white reaction (Fig 11). At the 
respective dosages described, even 
the zonal characteristics of these le- 
sions seemed indistinguishable. These 
consist of a dense white inner core 
surrounded by a less discrete gray 
ring seen more clearly at larger spot 
sizes. However, the energy generated 
by the Zeiss apparatus was con- 
sistently higher than that of the opti- 
cal radiation unit. The Zeiss unit gen- 
erated approximately 0.017, 0.12, and 
0.3 joules per lesion with the 0.5-, 1.5-, 
and 3-degree field diaphragms respec- 
tively. In comparison, the optical ra- 
diation unit produced 0.011, 0.12, and 
0.23 joules per lesion with the same, 
respective field diaphragms. 

The chronic lesions obtained follow- 
ing treatment with both units con- 
sisted of scar tissue forming a yellow- 
ish background overlaid by black to 
brown pigmentation. No significant 
ophthalmoscopic change in the ap- 
pearance of the scarred areas was 
noted between the three- and six- 
week periods. The histopathologic 





Fig 11.—Comparison of adjacent Zeiss 
(Z) and optical radiation (OR) pulsed le- 
sions immediately following photocoagu- 
lation via slitlamp in monkey fundus. 
Large spots consisting of central white 
area surrounded by grayish ring were 
created with 3-degree field diaphragm. 
Small lesions were generated with 0.5-de- 
gree spot size. 





Fig 12.—Red free fundus depicting 
treated retinoschisis eight weeks after 
photocoagulation with optical radiation 
unit. Note flattened retina and mottled pig- 
mentation with scar formation (compare 
Fig 5). 


characteristics are reported in Part II 
(in preparation). 

Clinical Trials.—In the human cases 
only two complieations were encoun- 
tered: one was a small retinal hemor- 
rhage (case 5) and the other was a pe- 
ripheral anterior subcapsular cataract 
(case 2). 

Case 1.—Two weeks following pho- 
tocoagulation of senile retinoschisis 
there was still elevation of the schisis 
cavity, but progression of fluid collec- 
tion was halted. At five weeks, the 
cavity was completely obliterated, 
and formation of a well-pigmented 
retinochoroidal adhesion was ob- 
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Fig 13.—Eight week postcoagulation 
fluorescein angiogram demonstrating ab- 
sence of fluorescein perfusion (arrow) of 
treated angioma (compare Fig 6). 


served. A similar scar was seen two 
months after treatment (Fig 12). The 
eryocoagulated patch of retinoschisis 
also collapsed completely five weeks 
after treatment. 

CASE 2.— Clinical obliteration of the 
retinal angioma was observed imme- 
diately after treatment and was indi- 
cated by formation of an atrophic 
pigmented scar within three weeks. 
Occlusion of the feeder arteriole and 
obliteration of the angioma were con- 
firmed by fluorescein angiography 
immediately ^ postphotocoagulation 
and at eight weeks (Fig 13). In this 
patient, a small anterior subcapsular 
cataract developed at 6:30 o'clock at 
the iris border. The lesion was first 
noticed four weeks after treatment 
and remained unchanged at eight 
weeks postphotocoagulation. 

CASE 3.—At examination seven 
weeks following optical radiation 
photocoagulation to the perimacular 
region, best corrected visual acuity of 
the treated right eye improved from 
20/100 to 20/40. The macular edema 
had resolved. In the area of photoco- 
agulation there was chorioretinal scar 
formation. At three months post- 
treatment, the best corrected visual 
acuity had improved to 20/30. 

CASE 4.—Disappearance of the sub- 
retinal fluid from the macular area 
and obliteration of the treated choroi- 
dal neovascularization was confirmed 
by fluorescein angiography three 
months following photocoagulation. 
Visual acuity had improved from 
20/100 to 20/30 (Fig 14). 
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Fig 14.—Fluorescein angiogram demonstrating atrophy of choroidal neo- 


vascularization (N) and dry macula (compare Fig 8). 


CasE 5.—Immediately following 
photocoagulation there was no hem- 
orrhage from the neovascular tissue. 
However, four days posttreatment, 
the patient developed a mild iritis. At 
this time examination of the photo- 
coagulated area revealed a small reti- 
nal hemorrhage emanating from one 
of the treated fronds. By three weeks, 
the iritis had subsided, and the photo- 
coagulated area showed good scar for- 
mation. Fluorescein angiography at 
this time indicated occlusion of the 
neovascular fronds (Fig 15). 


Comment 


When coupled to the Fankhauser 
delivery system and dosimeter, the 
optical radiation xenon arc, like the 
Zeiss instrument, opens a new dimen- 
sion for precision treatment that is 
not available with the conventional 
direct ophthalmoscope delivery sys- 
tem. With conventional photocoagu- 
lation, the attenuated xenon aiming 
beam is the only source of viewing il- 
lumination. There is no surrounding 
background light to facilitate location 
of landmarks or to differentiate 
treated from untreated retina. Even 
with the 1.5- or 3-degree spot size, 
fundus orientation and visualization 
of previous lesions is very difficult. 
Slit-lamp illumination with a contact 
lens, on the other hand, provides a 
panoramic view of the retinal field. It 





Fig 15.—Fluorescein angiogram show- 
ing destroyed sea-fans and absence of 
fluorescein perfusion (compare Fig 9). 


not only clearly images lesions as 
small as 0.5 degrees, but also permits 
use of the red dot xenon aiming 
beam. The aiming beam demareates 
the intended area of photocoagula- 
tion. This suggests that treatment in 
the macular area can be more pre- 
cisely performed with the modified 
xenon photocoagulators than with the 
direct ophthalmoscope delivery sys- 
tems. Additionally, the slit-lamp 
viewing system substantially facil- 
itates observation of the peripheral 
retina when coupled with a three-mir- 
ror contact lens, with or without an 
indenting cone. 

At the selected dosage in monkey 
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* ppb indicates parts per billion. 


retinas, there appears to be no clini- 
cally significant difference in the 
appearance of the burns or the ease 
with which 1.5- and 3-degree lesions 
were generated using either the opti- 
cal radiation or the Zeiss photoco- 
agulator. One degree lesions were 


readily created with the optical radia- 


tion instrument at the dosage param- 
eters utilized. Lesions of 0.5 degrees, 
although successfully produced with 
both photocoagulators, in monkeys 
were obtained with difficulty, requir- 
ing extremely fine focusing of the xe- 
non beam. The 0.5-degree burns were 
more easily generated with the Zeiss 
than with the optical radiation pho- 
tocoagulator, suggesting that the 
Zeiss apparatus is the more powerful 
of the two. Energy monitoring at the 
0.5- and 3-degree field stops con- 
firmed that the joule production per 
lesion by the optical radiation unit 
was approximately 65% to 75% of the 
Zeiss instrument. Therefore, in treat- 
ing human fundi, which are less pig- 
mented than those in the monkey, 
longer exposure times or larger spot 
sizes or both may be necessary to gen- 
erate successful burns with the opti- 
cal radiation unit (and possibly also 
with the Zeiss). 

Although our experience in slit- 
lamp photocoagulation of human 
fundi with xenon sources is limited, 
we have not yet been able to create a 
threshold burn (gray-white fundus re- 
action) with the 0.5-degree field stop 
of either photocoagulator. Fankhau- 
ser, however, was able to produce 0.5- 
degree lesions in a human using the 
pulsed Zeiss photocoagulator." That 
we have been able to generate 0.5-de- 
gree lesions at relatively short expo- 
sure times in monkey eyes is probably 
indieative of the more densely pig- 
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Toluene-2, 4-diisocyanate 


Gas Analysis* 


Recommended 


Maximum 
Eight-Hour 
Type of Average 
instrument Contaminant Concentration 
Optical radiation corporation Ozone 0.1 ppm 
Cyanides 5 mg/cu m 
Toluene-2, 4-diisocyanate 0.02 ppm 
Zeiss Ozone 0.1 ppm 
Cyanides 5 mg/cu m 


0.02 ppm 





mented monkey fundus. 

In the first two human cases stud- 
ied, both the field diaphragms (3 and 
4.5 degrees) and the exposure times 
(1.5 seconds) were relatively large. 
Such parameters were necessitated 
by several factors. These included the 
overall pallor of the patients’ fundi, 
the decreased pigmentation of the ex- 
treme retinal periphery, the loss of 
power resulting from use of the 
three-mirror contact lens, and, in the 
retinoschisis case, the nontransparent 
intraretinal fluid between the light 
source and the retinal pigment epi- 
thelium. In view of the sparse pig- 
mentation in these two particular 
cases, it seems noteworthy that suffi- 
cient energy was absorbed to cause 
effective coagulation of a retino- 
schisis bulla and a moderately large 
angioma. 

Therapeutic trials in cases of 
exudative diabetic retinopathy, sub- 
retinal neovascularization, and prolif- 
erative sickle retinopathy have been 
equally encouraging. Case 3 demon- 
strated that precisely controlled, 3- 
degree field diaphragm lesions can be 
delivered safely to the central fundus 
when photocoagulating diabetic path- 
ologieal conditions in patients with 
light fundi. In the darker fundus seen 
in case 4, 1.5 degree lesions were gen- 
erated and successfully placed in the 
perimacular region, with an excellent 
visual result. 

The important role of fundus pig- 
mentation is demonstrated in the last 
case. Here successful burns in the pe- 
ripheral fundus of a black patient 
were generated with much smaller 
energy levels than in the other pa- 
tients. Dosage parameters included 
exposure durations as low as 0.5 sec- 
onds and intensity settings of 1 and 


No. 
of 


Samples Range 


3 Undectable-0.006 ppm 
3 «0.005 mg/cu m 

3 «1.5 ppb 
3 
3 
3 






0.014-0.072 ppm 
«0.005 mg/cu m 
«1.5 ppb 





2. This case also demonstrates that 
the system need not be run at peak 
output to create small diameter burns 
with short exposures. 

Although articulation of the slit- 
lamp viewing system to either pho- 
tocoagulator greatly facilitates the 
delivery of the xenon beam and, in 
doing so, greatly reduces the likeli- 
hood of inadvertently striking the iris 
during photocoagulation, this struc- 
ture still remains in a vulnerable posi- 
tion during treatment of the extreme 
retinal periphery. In the second pa- 
tient, the edge of the dilated pupil 
was accidentally struck during treat- 
ment. This resulted in sufficient heat 
generation to cause a nonprogressive 
anterior subcapsular cataract, al- 
though no permanent sequelae were 
noted in the iris. The cataract was ec- 
centric enough that visual function 
was not impaired. 

The retinal hemorrhage produced 
in the treatment of sickle cell reti- 
nopathy probably resulted from appli- 
eation of burns directly to the "sea- 
fans" neovascular tissue. We do not 
generally recommend direct photo- 
coagulation of "sea-fans," because of 
their fragility and consequent tend- 
ency to bleed. We believe that ade- 
quate results can be obtained by oc- 
cluding only the feeding vessels. 

To date there is one uncertain fac- 
tor in the operation of optical radia- 
tion xenon arc. This is an unpleasant 
odor, which emanates from the ma- 
chine when it is overstressed. The 
smell occurred only when the machine 
was triggered automatically in very 
rapid suecession for several hundred 
volleys. It is unlikely that such a 
strain on the apparatus would be re- 
quired for clinieal usage. However, it 
remains disturbing, because of the 
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suggestion that a component in this 
machine is being overheated. 

To exclude the possibility that this 
smell resulted from ozone generation 
or from the decomposition of some 
plastic material that might release a 
potentially dangerous byproduct, the 
gaseous exhausts of both the optical 
radiation and Zeiss photocoagulators 
were studied on a comparative basis. 
It was found that although some 
ozone was produced by the optical ra- 
diation instrument, the amount was 
significantly less than that produced 
by the Zeiss. Both levels were below 
the maximum recommended by the 
Occupational Safety and Health Act 
(Table). The industrial laboratory 
that conducted the gas analysis sug- 
gests that the optical radiation ozone 
values may be somewhat higher than 
the gas analysis indicated. This labo- 
ratory points out that the optical 
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radiation machine incorporates a 
blower in the exhaust system, where- 
as, the Zeiss system depends on grav- 
ity. They suggest that the presence of 
a blower would tend to dilute emis- 
sions with room air, thereby reducing 
the ozone concentration released at 
the exhaust. It is also of interest that 
the highest ozone concentrations 
were achieved after the first series of 
firings. This suggests that ozone pro- 
duction is greatest while the xenon 
lamp is warming up and that ozone 
generation subsequently declines. 
Apart from the foregoing uncer- 
tainty (which currently does not ap- 
pear to preclude clinical use of the 
instrument), the optical radiation xe- 
non are photocoagulator has several 
desirable features in addition to its 
easy adaptability to the Fankhauser 
delivery system. These include its 
compactness and consequent maneu- 
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verability, its low ozone production, 
and its relatively low price. Since ar- 
ticulation of either the optical radia- 
tion or the Zeiss coagulator to the 
Fankhauser apparatus results in sys- 
tems that apparently function sim- 
ilarly, we believe that the newer 
device, despite its somewhat less 
powerful energy delivery, warrants 
consideration as a useful addition 
to the instrumentation available for 
photocoagulation of retinal diseases. 
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Bioptic Telescopic 


Spectacles for Driving 


a Motor Vehicle 


Gerald Fonda, MD 


Bioptic telescopic spectacles have en- 
abled people with impaired vision to ob- 
tain a license to operate a motor vehicle 
in some states. The telescopic unit is lo- 
cated in the upper part of the spectacle 
lens so that the patient is using the spec- 
tacle lens for most purposes and lowers 
his head to look through the telescope for 
reading signs at a distance. This arrange- 
ment does not restrict his peripheral vi- 
sion, but the central field is constricted to 
seven degrees and there is a ring sco- 
toma of 12 degrees created by the edge of 
the telescopic unit. 


assachusetts, New Hampshire, 
California, Maine, North Caro- 

lina, and Florida have granted li- 
censes for driving motor vehicles to 
people who can pass the vision test 
with telescopic spectacles. One tele- 
scopic spectacle used for this purpose 
is named bioptic, because the tele- 
scope is placed in the upper part of 
the spectacle lens, permitting vision 
through the telescope or spectacle 
lens by changing fixation. Korb' re- 
ported his experience on 20 patients 
who were licensed to drive a motor 
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vehicle in Massachusetts. The purpose 
of the telescope was to magnify the 
Snellen test letters so that the appli- 
cant could pass the central acuity test 
for a driver’s license. 

My experience is based on six pa- 
tients, including myself. My curiosity 
was aroused by claims that the mo- 
nocular field of vision for a 2.2 X 
bioptic telescope was 22^, the binocu- 
lar field 35^, and the ring scotoma 
was eight degrees; therefore, I 
plotted the monocular visual field 
through the bioptic telescope on two 
patients and on myself both the mo- 
nocular and binocular fields. Figure 1 
is a diagram of my central fields 
(20/20 vision without telescope, but 
with hyperoptic correction). 

With the telescope fitted at a ver- 
tex distance of 12 mm, the peripheral 
vision was not constricted, but the 
central field for my dominant left eye 
was only seven degrees and the ring 
scotoma was 12° wide. My binocular 
central field was also seven degrees. I 
was as conscious of the size of the 
ring scotoma as I was of the narrow 
field. In addition to these dis- 
advantages, a telescope also makes 
objects appear closer and larger, 
magnifies motion, and displaces the 
object in the opposite direction to any 
movement of the head while the rest 
of the environment seen through the 
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Fig 1.—Copy of author's visual field through 2.2 x bioptic telescope at vertex distance 


of 12 mm. 


carrier lens remains stationary (Fig 
2). 

The wearer of the bioptic looks 
through the spectacle lens continually 
except for the occasion when he 
wants to spot a sign or car at a dis- 
tance; then he drops his head and 
looks through the telescope. People 
who wear the bioptic state that it is 
useful for this purpose on a highway, 
but not in the city where the dis- 
tances are not great and the traffic is 
heavy. 

The principal purpose of the tele- 
scope is to pass the state driver's ex- 
amination and, to some extent, for 
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reading signs on highways. A 70- 
year-old patient of mine uses his tele- 
scope to look a far distance up the 
road hopefully to determine if there 
is another car coming before he 
passes the car ahead of him. Since the 
wearer does not use the telescope 
while driving, except for spotting at a 
distance, he is for all practical pur- 
poses driving with his low vision. He 
may not be able to see a child run into 
the street, read the "stop" signs, nor 
use the rear-view mirror with a tele- 
scope with any significant degree of 
usefulness. 

The optical objections to the bioptic 


Fig 2.—Appearance of 2.2 X bioptic. 


telescopic spectacle are as follows: (1) 
telescopic field of vision is limited to 
seven degrees in diameter; (2) ring 
scotoma is 12^ wide; (3) objects ap- 
pear closer; (4) objects appear larger; 
(5) motion is magnified; and, (6) ob- 
jects are displaced in opposite direc- 
tion to any movement of the head 
while the rest of the environment 
seen through the carrier lens remains 


stationary. 
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Annual Review 


The Vitreous 


Felipe I. Tolentino, MD 


his communication reviews arti- 
cles published mainly in 1972 
and 1973, and some articles published 
in 1971. Following the pattern set by 
my predecessor, I have divided the re- 
view into the following sections: 
anatomy, embryology and congenital 
abnormalities, vitreoretinal degener- 
ation, vitreous membranes and trac- 
tion, vitreous substitutes, vitreous 
surgery, vitreous foreign bodies, and 
miscellaneous data. 


ANATOMY 


The anatomical features of vitreo- 
retinal attachment were discussed at 
a symposium on vitreous surgery! 
where it was suggested that traction- 
al forces at the vitreous base are 
transmitted to the underlying pig- 
mented cell layer, causing hyper- 
plasia of the pigmented layer of the 
ciliary epithelium and an increase in 
the pigment content of the pigment 
epithelium. 

An anatomical study of the human 
vitreous body, carried out with the 
slit lamp, showed that the vitreous 
body has three zones: (1) the central 
canal, which is closed anteriorly by 
the lens; (2) the intermediary sub- 
stance traversed by fine membranes 
arranged in the shape of a funnel 
(tractus vitrealis); and (3) the cortex, 
which represents the outer shell of 
the vitreous body. Openings in the 
cortex were noted at the optic disc, 
fovea centralis, and the pars plana. 
These openings were not observed in 
animals. 

An excellent microanatomical study 
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of the vitreoretinal juncture was 
done in five enucleated eyes of 
young adults.? This study showed that 
the vitreoretinal juncture has topo- 
graphical variations with three major 
topographical zones: basal, equatorial, 
and posterior. Two special sites, fo- 
veal and peripapillary, were identi- 
fied in the posterior zone. The arc di- 
mensions of the three topographical 
zones were, respectively, 3, 8, and 8 
mm nasally, and 2, 11, and 11 mm 
temporally. The numerous vitreous fi- 
bers were coarse and often oriented 
perpendicularly to the surface in the 
basal zone. They were less coarse and 
more or less parallel to the surface of 
the retina in the equatorial and poste- 
rior zone. 

The basal lamina of the retina, 
which is also termed the internal lim- 
iting membrane or inner limiting la- 
mina, varied in thickness from the 
basal zone to the posterior zone. It 
was uniformly thin (510 Angstroms) 
in the basal zone, but progressively 
and irregularly thickened by a factor 
of six in the equatorial zone and was 
37 times as thick in the posterior 
zone. This layer contained a feltwork 
of delicate fibrils in a dense matrix. 
These fibrils extended across a 400 A- 
wide sublaminar space and anchored 
themselves to the surface cytoplasm 
of the underlying Müller cells, form- 
ing focal filamentous densities called 
attachment plaques. These plaques 
were present in the basal and equa- 
torial zone, but not in the posterior 
zone. Focal interruptions were ob- 
served in the internal limiting mem- 
brane in the basal zone but not in the 
equatorial and posterior zone. These 
interruptions appeared like ruptures 
and contained debris and cells re- 
sembling macrophages. They were 
thought to represent "degenerative 
remodeling." 


The most conspicuous finding in the 
fovea was the thinness of the internal 
limiting membrane. A sublaminar 
space and attachment plaques were 
observed at this site. At the papillary 
site, the internal limiting membrane 
abruptly thinned and extended across 
the surface of the optic disc where fo- 
cal gaps were present, through which 
retinal glial cells were in continuity 
with the epipapillary membrane. Pos- 
sibly these focal gaps serve as open- 
ings for new vessels at the disc that 
grow into the posterior surface of the 
vitreous body. 

Cylindrical cavities containing 
mucopolysaccharides were findings of 
a phase contrast microscope study of 
the vitreous base.‘ These cavities are 
not visible with ordinary microscop- 
ical techniques because they are cov- 
ered by a membrane. The authors 
suggest that the cylindrical cavities 
play a role in the chemical exchanges 
between the ciliary body and the vit- 
reous. However, the existence and 
function of these cavities remain to 
be confirmed. 

Since peroxidase diffuses from the 
vitreous to the retina, Japanese in- 
vestigators studied the diffusion char- 
acteristics of vitreous-injected pe- 
roxidase in albino rabbits? Twenty 
milligrams of peroxidase dissolved in 
a 0.4 M saline solution was injected 
into the vitreous cavity and the eyes 
were enucleated 15 minutes, 30 min- 
utes, and one hour after injection. 
Histochemical and electron micro- 
scopieal studies showed that peroxi- 
dase was absorbed in the coated vesi- 
cles in the pigment epithelium but 
was not taken up by other retinal 
cells. In addition, the peroxidase dif- 
fused through the intercellular spaces 
in all layers of the retina but not be- 
yond the zonulae occludentes or inter- 
cellular attachments that tightly ob- 
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pigment epithelium. 

Hyalocytes are cells that normally 
occur in the vitreous and, according to 
histochemical study, can be trans- 
formed into fibroblasts. In one study,’ 
the hyalocytes were obtained from a 
tissue culture and subjected to a bat- 
tery of staining methods. Cultured 
cells had long cytoplasmic processes; 
granular materials were observed 
with the phase-contrast microscope. 
These materials were thought to be 
precursors of mucopolysaccharides 
and collagen. Bands of newly formed 
vitreous material were observed, al- 
though no mature collagen was de- 
tected. The authors suggested that 
the highly active biosynthesis of 
mucopolysaccharide and reticulin in 
these cells indicated fibroblastic activ- 
ity. Another communication specu- 
lated that, since hyalocytes were con- 
sidered to manufacture new vitreous, 
transplantation of cultured, metabol- 
ically active hyalocytes into the vit- 
reous cavity after removal of diseased 
vitreous may eventually be a reality.’ 

Another investigator studied the 
development of hyalocytes in albino 
rabbits by marking the cells with 
thymidine-*H.* He observed that the 
hyalocytes began migrating from the 
primary to the secondary vitreous by 
the 22nd day of gestation. These cells 
showed maximal mitotic activity on 
the 10th to 20th day after birth and 
have a short life span that averages 
14 days. This study indieated that 
hyalocytes do not multiply and are 
continuously replaced by cells origi- 
nating outside the cortex. In this 
way, the cell population, which is con- 
stant in rabbits older than one month, 
is maintained. 


EMBRYOLOGY 
AND CONGENITAL 
ABNORMALITIES 


Persistent hyperplastic primary 
vitreous occurs in either the anterior 
or posterior form. One article re- 
ported an anterior form in nonidenti- 
eal twins.’ One of the twins had 
a spontaneous hyphema in a slightly 
microphthalmic eye; the other had a 
microphthalmie eye and squint. An- 
other communication described the 
occurrence of a persistent posterior 
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hyaloid artery remnant in association 
with Duane retraction syndrome in a 
19-year-old man.” He had had ptosis 
of the left lid and a grayish tubular 
structure originating from the retinal 
vessels at the optic disc and extend- 
ing horizontally across the physiologic 
cup, but not forward into the vit- 
reous. 

Cysts in the vitreous cavity are 
rare, are either cogenital or acquired, 
and are usually asymptomatic. One 
article reviewed the literature on 
free-floating cysts in the vitreous cav- 
ity and added additional cases," in 
one of which a cyst was observed be- 
tween the crystalline lens and the an- 
terior hyaloid membrane. The pa- 
tient, a 22-year-old man, noticed a 
spot in his field of vision. Another 7- 
year-old patient had a free-floating 
cyst in the central vitreous along the 
course of Cloquet canal. The cyst pro- 
duced floater symptoms and had a 
pigmented surface. 


VITREORETINAL DEGENERATION 


Wagner vitreoretinal degeneration 
is a hereditary vitreous and retinal 
disorder that often results in a rheg- 
matogenous retinal detachment. Oc- 
currence of rhegmatogenous retinal 
detachment in patients with Wagner 
vitreoretinal degeneration was re- 
ported in an excellent paper based on 
a study of 41 patients, 19 male and 22 
female, ranging from 5 to 51 years of 
age." This study constitutes one of 
the largest ever done on Wagner dis- 
ease, which includes the symptoms of 
vitreous floaters and decreased vision 
due to cataract or retinal detachment, 
or both. Results of this study indi- 
cated that cataract was a very com- 
mon finding at early ages and af- 
fected all patients over 41. Myopia 
was noted in 85% of the patients. Vit- 
reous changes were a constant find- 
ing, chiefly characterized by exten- 
sive liquefaction of the central 
vitreous, leaving only the cortex in- 
tact. Within the cortex, strands of 
condensed fibers were attached to the 
retina. Vitreous traction was evident 
and rhegmatogenous retinal detach- 
ment was observed in 75% of the 
cases. Retinal breaks were usually 
multiple and located at various dis- 
tances from the limbus. Surgical reat- 
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tachment was obtained in 68% of the 
cases. Massive hemorrhage in the cho- 
roid and vitreous and massive pre- 
retinal retraction were the most fre- 
quent causes of surgical failure. 

Asteroid hyalosis was observed in 
five of 448 patients with retinal de- 
tachment and caused preoperative 
and postoperative difficulties because 
of poor fundus visualization. Dela- 
ney believed that fundus visuali- 
zation was improved slightly by 
tilting the indirect ophthalmoscope 
hand lens in the direction of the pa- 
tient’s gaze and by using mild scleral 
depression. Although the occurrence 
of retinal detachment in eyes with as- 
teroid hyalosis is probably random, 
the author believed the association of 
retinal detachment and asteroid hya- 
losis in these five cases is not coinci- 
dental. In my experience, an improve- 
ment of the fundus view in eyes with 
asteroid hyalosis is best obtained 
with the small-pupil indirect ophthal- 
moscope. The examiner’s viewing po- 
sition should be changed so that the 
observer’s visual axis traverses the 
less dense areas of the vitreous and 
gravity moves the dense portion of 
the vitreous away from the observer’s 
axis. 

Posterior vitreous detachment is 
often the end result of a series of 
degenerative changes in the vitreous 
body. In a biomicroscopical study, it 
was found in 66% of 200 nonmyopic 
aphakic eyes. Partial or complete 
posterior vitreous detachment was 
seen in 14 of 18 eyes with retinal 
breaks. Posterior vitreous detach- 
ment was found in four of six eyes 
with lattice retinal degeneration and 


. breaks, but not in two eyes with lat- 


tice alone. It was present in four of 
five eyes with snail track degenera- 
tion, in 35 of 45 eyes with pigmentary 
degeneration, in 13 of 17 eyes with 
paving stone degeneration, and in 43 
of 57 eyes with cystoid degeneration. 
Foveolar splinters and macular 
wisps are tiny lesions observed on the 
retina under focal illumination of the 
biomicroscope. They usually produce 
no symptoms. One author has ob- 
served these lesions in cases of reti- 
nitis pigmentosa, juvenile macular 
degeneration, foveolar retinitis, and 
following absorption of a small pre- 
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foveal hemorrhage.^ It was sug- 
gested that these tiny lesions resulted 
from detachment of the cortex from 
the retina. 


VITREOUS MEMBRANES 
AND TRACTION 


The pathogenesis of vitreous mem- 
branes remains an enigma, although 
vitreous hemorrhage has been impli- 
cated. Leukocytes, lymphocytes, and 
platelets have been suggested as 
pathogenetic factors. In one study 
vitreous membranes were induced in 
rabbits by intravitreous injection of 
leukocytes.'^ To minimize immuno- 
logic complications, each preparation 
injected was prepared from autoge- 
nous blood. One week after an injec- 
tion of 0.5 to 1.0 million leukocytes, 
a vitreous membrane became clearly 
visible in most of the treated eyes. 
Examination of the membrane under 
the light microscope revealed a large 
number of leukocytes trapped in an 
unknown matrix. Cells in the lique- 
fied portion of the vitreous were iden- 
tified as disintegrating granulocytes, 
active lymphocytes, and macrophages. 
Phosphatase activity in the vitreous 
was tested to assess the lysosomal ac- 
tivity following leukocyte injection. 
The acid phosphatase concentration 
was greatly increased in the super- 
natant fraction of centrifuged vit- 
reous, which has a different isozyme 
pattern from that of leukocytes. This 
experiment showed that, once leuko- 
cytes are introduced into the vitreous, 
lymphocytes are activated, acid 
phosphatase is secreted into the vit- 
reous cavity, and membranous mate- 
rial is produced. 

Another group of experimentalists 
reported the formation of vitreous 
membranes following the injection of 
platelet-rich preparations into the 
vitreous of rabbits and owl mon- 
keys." Discrete membranous strands 
formed immediately in the vitreous 
cavity of all treated eyes. The mem- 
branes had a dense, white, gelatinous 
appearance with edges fanning out 
into the vitreous gel and were asso- 
ciated with minimal inflammatory 
signs. Injection of a platelet-poor 
preparation, a homogenized platelet 
preparation, or an acetylsalicyclie 
acid-treated preparation caused faint- 
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ly visible membranes or no mem- 
branes at all. Vitreoretinal traction 
was not observed in any eyes during 
the period of clinical observation. 
Light and electron microscopical 
studies of platelet-induced mem- 
branes performed a few minutes af- 
ter injection revealed a typical mosaic 
pattern of aggregated platelets that 
had intact cell membranes. No colla- 
gen or fibrin was found. Platelets 
started to disintegrate one hour after 
injection. The matrix contained a few 
cells that contained pigment and re- 
sembled macrophages. There was no 
evidence of collagen formation. These 
cells were not observed four months 
after injection, although the matrix 
still contained pigment granules 
along its edge. 

The production of a retinal tear by 
vitreous traction depends on the in- 
teraction of many factors in the 
retina and vitreous. A study was con- 
ducted that may explain the produc- 
tion of a retinal tear in one clinical 
situation and a traction retinal de- 
tachment without a retinal tear in 
another.'* In vitro experimental tech- 
niques that simulate retinal traction 
by a vitreous membrane were de- 
signed. The retina was peeled off the 
pigment epithelium in strips of rabbit 
eye tissue at rates between 2 and 210 
mm/min. At the lowest peeling rate, 
(2 mm/min), the retina smoothly de- 
tached from the pigment epithelium. 
At the highest rate (210 mm/min), 
the detachment was jerky and irregu- 
lar and at times the choroid was 
pulled from the sclera. The retina 
stretched during peeling; elongation 
was greater at lower peeling rates. 


. At higher rates, the retina stiffened 


and elongation was less pronounced. 
The force required to detach the ret- 
ina was generally greater at the pos- 
terior pole than at the periphery. 
Retinal traction exerted in vivo on 
a localized area of the posterior pole 
was studied in rabbit fundi.^ The 
study showed that separation of the 
retina from the pigment epithelium 
occurred over a much smaller area in 
the live animal than immediately af- 
ter death. The authors observed that 
the retina adheres to the pigment epi- 
thelium much more strongly in vivo 
than in vitro, indicating that adhe- 
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sion depends on the vitality of the A en 
lular layers. 

Vitreous traction at the macula is a * 
controversial subject. The role of vit- 
reous traction in the pathogenesis of 
macular breaks has been confirmed 
recently. The vitreoretinal relation- 
ship in 56 eyes with macular breaks 
was studied in detail: no vitreous de- 
tachment was detected in four non- 
myopic eyes with macular breaks due 
to trauma; 18 eyes had incomplete 
posterior vitreous detachment with 
strands of vitreous connecting the 
posterior hyaloid to the macular area, 
particularly in the region inferior to 
the macula; and 34 eyes had complete 
posterior vitreous detachment. A vis- 
ible operculum was observed in 53% 
(18) of these eyes. The operculum was 
usually adherent to the detached cor- 
tex, and was more frequently seen in 
myopic eyes. 

The late complications of diabetic 
retinopathy often result from con- 
traction of the vitreous body. A study 
of 517 cases of diabetic retinopathy 
with fibrotic proliferation in the ret- 
ina and vitreous was presented be- 
fore the American Ophthalmologic 
Society.” The vitreous of 151 eyes 
was studied adequately with the slit- 
lamp and three-mirror contact lens. 
The severity of proliferative retinop- 
athy was graded from 1 to 4, grade 
1 being mild and grade 4 being se- 
vere. Vitreoretinal adhesion and vit- 
reous shrinkage were present in 52 of 
54 eyes with grade 3 and grade 4 fi- 
brotic proliferative retinopathy. Eyes 
with fibrotic proliferative retinopathy 
had a large percentage (43%) of 
tractional retinal detachments that 
followed a progressive course, sug- 
gesting that the proximity of the fi- 
brovascular network to the cortical 
vitreous accelerated vitreous shrink- 
age. 

The shrinkage of the vitreous in- 
duced by photocoagulation in ad- 
vanced diabetic retinopathy was dis- 
cussed in another article.” In order to 
prove that the heat from a xenon-are 
photocoagulator causes vitreous 
shrinkage, the authors applied 250 to 
300 photocoagulations to one eye of 
albino rabbits. The vitreous of the 
treated and untreated eyes was ultra- 
centrifuged and studied under a polar- 
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ization microscope. The unphotocoag- 
ulated vitreous showed the normal 
double refraction of collagen; this was 
absent in the vitreous that had been 
photocoagulated. This finding indi- 
eates shrinkage of the collagen fibers. 

Massive preretinal retraction is a 
serious complication and one of the 
most frequent causes of failure of ret- 
inal detachment surgery. Massive 
preretinal retraction is caused by 
shrinkage of an extensive preretinal 
membrane. A Japanese author re- 
ported 14 cases of massive preretinal 
retraction in a series of 150 patients 
with rhegmatogenous retinal detach- 
ment who had retinal detachment 
surgery.? The author described two 
types: a morning glory type that 
showed good prognosis, and a fixed 
type characterized by fixed retinal 
folds radiating around the posterior 
pole. The second type showed a poor 
prognosis. 

The spontaneous disappearance of 
massive preretinal retraction, which 
occurs rarely, was observed in a 39- 
year-old white woman who had devel- 
oped the condition nine weeks after 
reoperation.” Twelve days later, the 
star-shaped folds characteristic of 
massive preretinal retraction van- 
ished, and vision improved from 
20/400 to 20/30. 


VITREOUS SUBSTITUTES 


The presence of an extensive pre- 
retinal membrane in cases of rheg- 
matogenous retinal detachment often 
makes surgical failure inevitable. 
Cibis has pointed out that if the vol- 
ume of the vitreous is expanded in 
such cases, the detached retina often 
flattens out. The search for an ideal 
material to replace or expand the vit- 
reous body continues. The techniques 
and materials used in vitreous re- 
placement have been reviewed from a 
historical point of view.” 

One report described an animal 
study that compared the inflamma- 
tory reaction to injection of hyalu- 
ronie acid or collagen gel in normal 
animal eyes with that in eyes with 
substantially increased ocular vascu- 
lar permeability due to intraocular 
surgery.” These vitreous substitutes 
produced a more severe inflammatory 
reaction in the surgically treated 
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eyes. Intensive corticosteroid therapy 
partly ameliorated the increased in- 
flammatory reaction. The study em- 
phasized the importance of eval- 
uating any potential vitreous 
substitutes in surgically treated eyes 
as well as in normal eyes. 

Another study evaluated the opti- 
cal properties of gels designed for vit- 
reous implantation.” Each gel was in- 
jected through a needle into a flask 
filled with sodium chloride solution, 
producing a spaghetti-like suspen- 
sion. This study showed that trans- 
mittance does not differ for the thin 
spaghetti-like gel and the thicker 
gels. However, based on visual acuity 
and light transmission tests, the 
large diameter spaghetti-like gel pro- 
vided the best transparency. 

Silicone has fallen into disuse as a 
vitreous substitute because it has pro- 
duced damage to the retina. In a re- 
cent communication, the results of in- 
jecting liquid silicone in 36 cases of 
retinal detachment were judged dis- 
appointing.^ Although 50% of the 
eyes were anatomically improved, vi- 
sual function remained poor in most 
eyes due to damage to retinal cells 
by silicone. An experimental study 
showed that silicone particles appear 
in retinal tissue, presumably through 
the intercellular spaces between Miil- 
ler cells? Retinal phospholipids mi- 
grated to the vitreoretinal interface 
and surrounded the silicone particles. 
Although the authors stressed the 
dangers of silicone retinopathy, they 
believed that silicone oil has its place 
in the management of otherwise hope- 
less cases of retinal detachment—at 
least until a more suitable vitreous 
substitute becomes available. 

The changes in the cortical vitreous 
induced by liquid silicone (600) and 
0.2% Luronite solution were described 
in a Russian article. One group of 
rabbits was injected with liquid sili- 
cone and another group with 0.2% 
Luronite. Histopathologic sections 
showed a delicate fibrogranular struc- 
ture with round cell infiltration sur- 
rounding the silicone bubble in the 
cortex. More severe changes were ob- 
served around the Luronite bubble. 
The author believed that this fibrous 
structure surrounding the injected 
material originated from the dam- 


aged cortical vitreous. 

Because of the poor results with 
silicone fluid, other vitreous substi- 
tutes are being tried. Hyaluronic acid, 
collagen, and different gases have 
been the subject of several publica- 
tions. One communication reported 
the results of injecting hyaluronic 
acid into the vitreous cavity of 21 pa- 
tients.” Two patients had diabetic re- 
tinopathy with vitreous hemorrhage. 
The vitreous cleared in the anterior 
portion only. The remaining 19 pa- 
tients had retinal detachment. The 
results were encouraging, as nine of 
the patients, most of whom had previ- 
ously undergone reoperation, were 
operated on successfully. 

The possible use of collagen as a 
vitreous substitute in humans was 
studied in experimental animals.* 
Viscous, nonirradiated collagen solu- 
tions (relative viscosity 100) and 0.2% 
to 0.396 collagen solutions gelatinized 
by irradiation with ultraviolet light 
were prepared from proctase-treated 
calf skin. The nonirradiated collagen 
and the irradiated gel were injected 
into the vitreous cavity of owl mon- 
keys. The nonirradiated collagen 
caused the immediate formation of 
fluffy white opacities and a moderate 
inflammatory response that never 
completely cleared during two years 
of observation. The gels formed by ul- 
traviolet radiation of collagen solu- 
tions remained clear after injection, 
but lacked the rigidity desired for ret- 
inal detachment surgery. In addition, 
they produced a transient inflamma- 
tory response, but no destructive se- 
quelae were noted. 

Different inert gases were evalu- 
ated as vitreous substitutes in albino 
rabbits. Helium, neon, and argon 
were injected into the vitreous cavity 
and their duration was compared to 
that of air. These gases did not re- 
main longer than air in the vitreous 
cavity and are not effective substi- 
tutes for air. Another article com- 
pared the duration of yet other 
inert gases in the vitreous cavity of 
rabbits. * Octafluorocyclobutane (or 
Freon C318), a colorless gas that is 
highly insoluble in water, remained in 
the vitreous cavity for 7.47: days, 


` while sulfur hexafluoride rémained 


for 4.7 days, and air for 1.72 days. 
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Histologic studies of eyes injected 
with octafluorocyclobutane found no 
toxic or inflammatory effects. The au- 
thors concluded that octafluorocyclo- 
butane is superior to air and other 
gases. 

Air was used as a vitreous substi- 
tute in combination with cryoretino- 
pexy and an encircling band around 
the globe in 41 cases of retinal de- 
tachment with retinal breaks be- 
tween the 8- and 4-o'clock meri- 
dians.?? The hazards of this procedure 
included angle closure, retinal dialy- 
sis, traumatic cataract, retinal perfo- 
ration, infection, and bleeding. Suc- 
cessful reattachment was achieved in 
37 cases. Postoperative observation 
continued for two years. Intra- 
vitreous air injection in combination 
with eryopexy and an encircling band 
was also used in treating eight cases 
of aphakic retinal detachment.** Suc- 
cessful reattachment was achieved in 
Six cases. 

The role of intraocular gas in the 
management of selected cases of reti- 
nal detachment was discussed in the 
1972 Edward Jackson Memorial Lec- 
ture." An excellent article based on 
this lecture described the use of sulfur 
hexafluoride as an adjunct in the 
treatment of giant breaks, large su- 
perior breaks that develop "fish- 
mouth" during surgery, large poste- 
rior breaks, total retinal detachment 
with multiple retinal breaks, and reti- 
nal detachment requiring an accom- 
panying vitrectomy. The advantage 
of this gas is that when injected into 
the vitreous cavity, it doubles its vol- 
ume after 48 hours by pulling nitro- 
gen from the body fluid. In human 
eyes, the gas remained in the vitreous 
cavity for 11 to 14 days and toxicity 
was low. The increase in intraocular 
pressure was minimized by injecting 
only 2 ml of gas in the vitreous cavity. 
A reversible cataract was observed in 
some cases and could be avoided by 
positioning the patient so that the 
gas remains in the posterior half of 
the eye. Central retinal artery occlu- 
sion occurred in one case. 


VITREOUS SURGERY 


An increasing interest in vitreous 
surgery is reflected by the large num- 
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ber of publications on the subject that 
appeared during the period covered 
by this review. Recent advances in 
vitreous surgery were discussed in 
one editorial.** Since newly developed 
surgical methods require the use of 
instruments that mechanically re- 
move diseased vitreous tissue, some 
progress has been made in developing 
advanced instrumentation. The edito- 
rial stressed the need for basic re- 
search to discover the source of and 
the factors that stimulate the devel- 
opment of pathologic vitreous mem- 
branes. 

Since the publication of a paper by 
Machemer in 1971 describing the vit- 
reous infusion suction eutter (VISC), 
several other instruments for cutting 
and removing vitreous have been de- 
signed. One such instrument is a 
modified VISC for removing vitreous 
gel from the anterior chamber with 
an open-sky approach.” The cutter is 
powered by a 10,000 rpm motor. The 
authors reported favorable results in 
11 aphakic patients requiring kerato- 
plasty. One author described another 
modified instrument that was tested 
for removal of soft cataract and that 
also could be used for closed vitrec- 
tomy.*® The cutter had a speed range 
of 0 to 11,000 rpm. This modified in- 
strument, called a ‘cataract rotoex- 
tractor,” was first used with sophis- 
ticated electronic controls that were 
discarded in favor of gravity and 
manual control. 

Two other instruments that oper- 
ate on a principle slightly different 
from the VISC have been described. 
One instrument designed to be used 
in stereotaxic intraocular surgery cut 
tissue with a back and forth or axial 
movement of one of two concentric 
tubes with eccentric openings.*' This 
movement was activated by a sole- 
noid armature that drives the inner 
tube to cut from 0 to 480 strokes per 
minute. The instrument could be 
hand-held or mounted on a micro- 
manipulator. Animal trials were sat- 
isfactory. A micromanipulator for 
stereotaxic intraocular surgery was 
designed for anterior or posterior 
segment surgery, particularly for vit- 
reous surgery.'* One author described 
a stereotaxic apparatus that includes 
a solid platform and headrest, verti- 


cal and horizontal gross adjustment, 
and a micromanipulation system.** 
Another instrument for vitrectomy, 
the vitreophage, was also described. 
This linear oscillating instrument is 
air driven and has been effective in 
removing vitreous bands in experi- 
mental animals.** 

The technique and complications of 
closed vitrectomy with the VISC were 
described in an article dealing with 
new concepts of vitreous surgery.*? In 
most cases, surgery is performed un- 
der local anesthesia. The VISC is in- 
troduced into the vitreous cavity 
through the pars plana, ideally in the 
upper or lower temporal quadrant. A 
radial incision is made in the conjunc- 
tiva and sclera. The vitreous cavity is 
entered with a modified No. 65 Bea- 
ver knife. In order to avoid leakage, 
the incision is temporarily closed with 
a 5-0 nylon mattress suture, which is 
eventually replaced with two 5-0 cat- 
gut sutures. A view of the operative 
field in the vitreous cavity is obtained 
with an operating microscope with 
coaxial illumination and a modified 
posterior fundus contact lens. Suction 
is provided by a syringe. Ringer solu- 
tion in a gravity-regulated intra- 
vitreous bottle is used for infusion. 
This procedure involves a variety of 
complications, including traumatic 
cataract, air bubbles, retinal dialysis, 
retinal holes, recurrent hemorrhages, 
vitreous incarceration at the sclerot- 
omy site, winding of vitreous tissue 
around the VISC, and release of iron 
particles. 

The indications for closed vitrec- 
tomy were presented in two papers. 
The authors pointed out that the 
main indication was the removal of 
vitreous opacities due to a variety of 
causes.***? Closed vitrectomy was 
found most useful in removing vit- 
reous opacities caused by hemor- 
rhage. The authors thought that it is 
indicated if the hemorrhage is not ab- 
sorbed after six months. The best re- 
sults were obtained in patients with 
nondiabetic vitreous hemorrhage. In 
eases of diabetic vitreous hemor- 
rhage, better results were obtained in 
patients with vitreous hemorrhage 
alone. Patients who had vitreous 
hemorrhage with retinitis proliferans 
or traction detachment or both had 
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the poorest prognosis. Closed vitrec- 
tomy in cases of retinal detachment, 
vitreous bands and membranes, and 
vitreous incarceration in aphakic eyes 
had encouraging results. Patients 
with a traumatic connective tissue 
strand, giant retinal tear, and mas- 
sive preretinal retraction had the low- 
est rate of success. 

Another author stressed that the 
different types of vitreous mem- 
branes require different instrumenta- 
tion and different surgical tech- 
niques.^* A single band in fluid 
vitreous requires the use of vitreous 
scissors. Multiple sheet-like mem- 
branes embedded in gel require the 
use of a vitreous nibbler. Giant reti- 
nal tears with an inverted retinal flap 
and interretinal adhesions require an 
intraocular balloon procedure to be 
made operable. Cases of massive pre- 
retinal retraction considered inoper- 
able with current techniques of slce- 
ral buckling, vitreous injection, and 
vitreous membrane sectioning are op- 
erated on by open-sky vitrectomy in 
which equatorial and preretinal mem- 
branes are excised. 

Ultrasonography is an invaluable 
tool in evaluating the vitreous body 
of eyes with opaque ocular media.^" B- 
scan ultrasonography was used to 
study vitreous hemorrhage, the ex- 
tent of vitreous opacification, and sec- 
ondary retinal changes. Vitreous 
hemorrhage was classified into four 
main categories: (1) vitreous hemor- 
rhage per se, (2) vitreous hemorrhage 
with membranes or associated struc- 
tural changes such as dislocated 
lenses, (3) vitreous hemorrhage with 
retinal detachment, and (4) vitreous 
hemorrhage with organization and 
associated retinal detachment. The 
author observed that an absorbed vit- 
reous hemorrhage provides little 
acoustic evidence of opacities. Retinal 
detachment is indicated by the pres- 
ence of a membrane that can be 
traced from the ora serrata to the op- 
tic disc. Retinal elevation of more 
than 1 mm can be detected with B- 
scan ultrasound. 

Open-eye vitreous surgery through 
the cornea for the removal of equa- 
torial vitreous membranes is cur- 
rently under evaluation. This tech- 
nique uses a 270° to 300° corneal 
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incision and presents a hazard to the 
cornea, which may develop endothe- 
lial decompensation, corneal edema, 
and opacities. These complications 
may result from corneal dehydration, 
mechanical trauma, nutritional depri- 
vation, or a combination of these 
factors. In order to prevent these 
complications, a chamber-like corneal 
protector made of latex was de- 
signed.*' This protector allows contin- 
uous infusion of tissue culture me- 
dium 199, which bathes the cornea 
constantly. Experiments in monkey 
eyes showed that it prevents corneal 
damage during vitreous and retinal 
surgery performed through a large 
corneal incision. 

À review article outlined the differ- 
ent techniques employed in removing 
diseased tissue from the vitreous cav- 
ity. It described the historical devel- 
opment of vitreous tissue removal. 
The two surgical approaches to the 
vitreous cavity were discussed: the 
corneal or anterior approach, and the 
pars plana or posterior approach. The 
anterior approach is used to remove 
persistent hyperplastic primary vit- 
reous and gel in the anterior chamber 
in cases of vitreous loss during cata- 
ract surgery or when doing kerato- 
plasty in aphakic eyes. The posterior 
approach is the preferred route for 
cutting bands, membranes, and opac- 
ities in the vitreous cavity. 

One communication described an 
instrument for electrocoagulation of 
vascular and nonvascular structures 
in the vitreous.” The instrument con- 
sists of a plugged stainless steel 
hypodermic needle insulated with a 
Teflon sheet. The needle is attached 
to an insulated handle connected to the 
flexible cord of an electrocoagulator 
that produces a high frequency of 10.6 
eps. The tip of the instrument is in- 
troduced into the vitreous cavity 
through the pars plana under indirect 
ophthalmoscopic control. The vessels 
supplying the neovascular tissue in 
front of the optic disc are coagulated 
two or three times. The instrument 
has been used successfully in three of 
four cases with neovascular tissue in 
front of the optic disc. 

Another article described an instru- 
ment that coagulates and cuts bands 
in the vitreous.* The instrument is 
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called a vitritron and is a modified 
electrodissection device made of a 
flexible platinum-iridium electrode 
connected to an electrosurgical gener- 
ator (Bovie). Cutting is produced by 
an electric arc generated at the tip of 
the electrode. In clinical trials this in- 
strument was used in seven cases to 
separate proliferative and vasopro- 
liferative vitreous strands and mem- 
branes. Viewing was sometimes ob- 
secured by transient small bubbles and 
the cutting action was limited to a 
few seconds because of accumulation 
of coagulum around the tip. 

Vitreous surgery is performed ei- 
ther with the indirect ophthalmoscope 
or the operating microscope. The opti- 
mal observation system for vitreous 
surgery is a microscope with slit illu- 
mination. One article described a slit 
illumination system and a contact 
lens support ring for use with the op- 
erating microscope.^ This system re- 
mains to be evaluated. 

One of the most serious complica- 
tions of cataract surgery is vitreous 
loss, which results in a high frequency 
of ocular complications. The methods 
of handling these complications were 
discussed by one author, who de- 
scribed his method of correcting her- 
niation of the hyaloid with vitreous 
touch or with pupillary block.* A 
small beveled incision is made in the 
cornea for later injection. A posterior 
sclerotomy is made in the pars plana 
with a Graefe knife, which is inserted 
with the blade parallel to the course 
of the uveal vessels and nerves, far 
enough into the eye to gain access to 
the retrovitreous space. The knife 
blade is turned to spread the edges of 
the incision and allow fluid to escape. 
Air is injected into the anterior cham- 
ber through the previously made bev- 
eled incision, and no suture is placed 
in the slceral incision. The author uses 
the same procedure with some modi- 
fications for cystic macular edema or 
optic disc edema due to vitreous trac- 
tion. Saline or pooled vitreous is in- 
jected into the vitreous cavity to re- 
expand it and release traction. This 
innovative idea deserves evaluation 
as it may give the same encouraging 
result as closed vitrectomy, which 
cured one case of cystic macular 
edema.*^ 


The Vitreous/Tolentino 355 


Vitreocorneal touch invariably oc- 
curs in eyes that develop a flat ante- 
rior chamber following intracapsular 
cataract extraction. It can lead to a 
permanent  vitreocorneal adhesion 
and peripheral anterior synechiae. 
One article described the retraction 
of the anterior-hyaloid face from the 
cornea following instillation of 5% co- 
caine in the affected eye.” Similar re- 
traction did not occur when other myd- 
riatics were used. The mechanism of 
anterior-hyaloid retraction induced 
by cocaine is not known. 

In a detailed study of 260 aphakic 
eyes after cryoextraction, incarcera- 
tion of vitreous strands was noted in 
57.1%.°* A combination of a high oper- 
ative incision (scleral incision) and 
other factors in the posterior segment 
were considered to be important 
in the development of this compli- 
cation. 

Vitreous complications following 
cataract surgery were also discussed 
by another author?^* who stressed that 
the presence of vitreous in the ante- 
rior chamber following uneventful 
cataract extraction usually requires 
no surgical correction. However, vit- 
reous block of the pupil and ad- 
herence to the wound or cornea do re- 
quire surgical intervention. Although 
anterior vitrectomy at the time of 
vitreous loss following cataract ex- 
traction is an extremely useful oper- 
ation, it rarely reduces corneal edema 
resulting from the vitreous touch syn- 
drome. In patients with corneal edema 
due to corneal decompensation, a pen- 
etrating keratoplasty combined with 
vitrectomy is the preferred proce- 
dure. In such cases, there is a 75% 
chance of obtaining a clear graft. The 
use of the VISC or vitreous nibbler 
facilitates vitrectomy in these pa- 
tients.*° 

The management of vitreous loss 
during cataract surgery by anterior 
vitrectomy was discussed in one pa- 
per^* however, long-term results are 
not known. The author outlined the 
procedure’s basic principles: (1) The 
eye can survive without the vitreous. 
(2) The old complications that fol- 
lowed vitreous loss were not due to 
the lost vitreous, but rather due to the 
vitreous that still remained in the 
wound and anterior chamber. (3) The 
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best way to handle formed vitreous is 
to cut it out with scissors.^ The tech- 
nique consists of three main steps: (1) 
enlargement of the corneal incision 
and exposure of the vitreous cavity by 
lifting the cornea; (2) removal of the 
vitreous gel from the anterior cham- 
ber with scissors or the vitreous nib- 
bler; and (3) reforming the vitreous 
cavity and anterior chamber with bal- 
anced salt solution and cleaning re- 
sidual gel from the anterior chamber. 
The author thought that iridectomy 
was unnecessary and injected 1 ml of 
sterile methylprednisolone acetate 
and antibiotics sub-Tenon at the end 
of the procedure. Since this technique 
of handling vitreous loss during cata- 
ract surgery has not been sufficiently 
evaluated, I believe that the con- 
ventional, proved methods of han- 
dling this complication should not be 
forgotten and are preferred to an an- 
terior vitrectomy. 

One author reported ten cases of 
anterior vitrectomy for vitreous loss 
after cataract extraction. Although 
excellent results were obtained, the 
number of cases is too small to consti- 
tute a meaningful trial. Another au- 
thor reviewed the results of vitrec- 
tomy in 158 eyes.” Of 158 
vitrectomies for vitreous loss during 
routine cataract extration, kerato- 
plasty for bullous keratopathy, and 
other procedures, only 54% obtained 
beneficial results. Vitrectomy was 
ineffective in 35% and injurious in 
11% of these cases. There was little 
difference between the visual results 
in a group of cataract extractions 
with vitreous loss followed by vitrec- 
tomy and the results in a similar 
group without vitrectomy. The author 
thus believed that every effort should 
be made to prevent vitreous loss, with 
vitrectomy only used with due cau- 
tion after careful evaluation. 

A scleral expander was designed to 
prevent vitreous loss during intraocu- 
lar surgery. The expander prevents 
folding or collapse of the sclera when 
its wings, which extend to and be- 
yond the equator, are sutured to the 
sclera. 

An experimental study of vitreous 
loss in rabbits revealed that the vit- 
reous loses weight at an average of 5 
mg/min when the anterior chamber 


is opened surgically to simulate the 
conditions existing prior to cataract 
extraction.** This weight reduction is 
believed to be due to loss of vitreous 
water. 


VITREOUS FOREIGN BODIES 


The late complications of posterior 
segment intraocular foreign bodies 
were described with particular refer- 
ence to retinal detachment in one ar- 
ticle. The author reviewed 153 cases, 
and the long-term results of the pars 
plana route (41 cases) and the direct 
posterior route (61 cases) of extrac- 
tion were compared. Fifteen of the 
intraocular foreign bodies were non- 
magnetic. Complications of intraocu- 
lar foreign body included cataract 
(52%), vitreous hemorrhage (46%), vit- 
reous and uveal prolapse (33%), reti- 
nal detachment (27%), and inflamma- 
tion (20%). Inflammation and vitreous 
loss caused a higher incidence of reti- 
nal detachment. Contraction of pre- 
retinal bands was noted in more than 
50% of the cases with retinal detach- 
ment. Retinal detachment was com- 
mon in eyes with organizing vitreous 
hemorrhage and endophthalmitis. 
The author concluded that the direct 
posterior approach combined with 
diathermy or cryopexy around the 
site of extraction did not increase the 
frequency of complications, partic- 
ularly retinal detachment. 


MISCELLANEOUS DATA 


Absorption of vitreous hemorrhage 
is unpredictable, especially if the 
hemorrhage is inside the gel. An ex- 
perimental study was designed to 
test whether the injection of air en- 
hanced the absorption of vitreous 
hemorrhage.** Blood mixed with chro- 
mium Cr 51 was injected into the vit- 
reous of albino rabbits. The rabbits 
were divided into three groups ac- 
cording to the type of injection: (1) 
whole blood, (2) hemolyzed blood, and 
(3) blood plus air. The authors found 
that injection of air enhances absorp- 
tion of vitreous hemorrhage. 

Urokinase was used to treat vit- 
reous hemorrhage in three eyes." 
One-half milliliter of vitreous was as- 
pirated and 25,000 Ploug units of 
urokinase was injected into the hem- 
orrhage through the pars plana. Lysis 
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"Ww the blood clot occurred, improving 


the visual acuity from light percep- 


* tion to 20/100 and making the fundus 


visible. Urokinase is a protein with a 
molecular weight of 53,000, which is 
prepared from human urine. It is a 
plasminogen activator. When gel- 
phase plasminogen is converted into 
plasmin, a fluid blood clot becomes 
lysed within a few minutes. The au- 
thor recommends urokinase treat- 
ment of vitreous hemorrhage that has 
not cleared after two years. 

The vitreous is thought to be bacte- 
ricidal to pneumococci.’ However, the 
majority of cases of postoperative en- 
dophthalmitis are due to Staphylococ- 
cus aureus. Methicillin sodium is 
a  semisynthetic penicillin effec- 
tive against  penicillinase-produc- 
ing Staphylococcus. Its toxicity and 
effectiveness were evaluated in rab- 
bits. Direct injection of 10 mg of 
methicillin into the vitreous produced 
no discernible toxicity. Two milli- 
grams of methicillin created bacte- 
ricidal levels lasting more than 24 
hours. Intravitreous injection of 
methicillin in cases of purulent en- 
dophthalmitis due to S awreus halted 
the progress of infection and led to 
substantial differences in outcome in 
treated and control eyes. 

The effect of bacterial collagenase 
on the vitreous body and retina was 
studied by injecting collagenase in 
concentrations as high as 1 mg in 0.05 
ml.* Gross examination and micro- 
scopical studies revealed vitreous 
syneresis and areas of breakdown of 
the normal fibrillar structure of the 
vitreous. In addition, areas of the 
internal limiting membrane and the 
inner layers of the retina were dam- 
aged when the concentration of col- 
lagenase reached 1 mg/0.05 ml. 

Although amphotericin B is effec- 
tive against a wide range of fungal 
pathogens, its usefulness is limited 
for fungal endophthalmitis because 
of poor ocular penetration. One study 
evaluated the toxicity of intra- 
vitreous amphotericin administration 
in rabbits.'^ It demonstrated that 5 to 
10 mg of amphotericin B injected into 
the central vitreous of normal rabbit 
eyes caused no clinical, electroretino- 
graphic, or microscopical changes. 
Doses in excess of 25 mg destroyed 
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the retina, producing necrosis and 
retinal detachment. This mode of 
treatment has not been tried clini- 
cally. 

A Russian author described the 
clinical picture produced by a living 
intravitreous parasite, Durofilaria re- 
pens." The parasite was removed sur- 
gically, and the eyesight of the pa- 
tient was preserved. 

An interesting paper has reported 
the interaction of the lens and the 
vitreous.” Paired lenses from young 
rabbits were incubated for several 
days in a medium containing 35.5 mM 
glucose. One lens was incubated with 
the vitreous intact and attached to 
the posterior lens capsule. The fellow 
lens was separated from the vitreous 
and incubated alone. A mature glu- 
cose cataract formed in each lens 
preparation. However, in the lens-vit- 
reous preparation, there was a mean- 
ingful delay in the appearance of the 
posterior cortical opacity. A smaller 
increase in the net weight of the lens 
was also noted. Less glucose entered 
the lens-vitreous preparation and 
consequently less sorbital and fruc- 
tose were formed. This explains the 
delayed appearance of the cataract. 
The gain in sodium and loss of potas- 
sium were also delayed. The authors 
thus demonstrated that the vitreous 
delayed but did not prevent the for- 
mation of a mature cataract, and they 
suggest that posterior subcapsular 
forms of human senile cataract are a 
reflection of a disordered lens-vit- 
reous relationship. 

The effect of freezing and melting 
on the concentration of sodium hya- 
luronate and bovine serum albumin in 
solution was investigated.? It was 
concluded that these methods, which 
were used by earlier investigators, 
could not be used to determine the 
distribution of macromolecules in tis- 
sues such as the vitreous. Sodium hya- 
luronate and collagen in cow and calf 
vitreous were found to have a hetero- 
geneous distribution in vitreous frac- 
tions obtained by dissection of fresh 
nonfrozen tissue. Soluble proteins 
were evenly distributed throughout 
the bovine vitreous and were not re- 
lated to the heterogenous distribution 
of hyaluronate and collagen. These 
results differ from those obtained 


with freezing and melting procedures 
that introduce artifacts into the dis- 
tribution of molecules in tissues. 

In another investigation, the role 
of hyaluronate in the vitreous body of 
owl monkeys was studied and the au- 
thors discounted the present concept 
based on in vitro experiments that 
the hyaluronate molecule can influ- 
ence the transport, rate of diffusion, 
and distribution of other solutes in 
solution and also act as a molecular 
sieve or barrier.'* It is suggested that 
homeostasis in this tissue system is 
maintained by the vascular permea- 
bility barrier rather than by the hya- 
luronate molecules. 

The composition of bovine vitreous 
collagen investigated by the disc elec- 
trophoresis technique.” It was found 
that vitreous collagen is composed of 
an a, type II polypeptide chain. 

Pigmented particles in the vitreous 
gel may be associated with retinitis 
pigmentosa, healed chorioretinitis, 
and retinal breaks. An article re- 
ported the significance of pigment 
granules in the anterior vitreous.” 
Forty-three eyes with rhegmatog- 
enous retinal detachment and 20 eyes 
with flat retinal holes were studied. 
The presence of pigment granules in 
the anterior vitreous of eyes that 
have had no previous surgery was 
consistently pathognomonic of a reti- 
nal hole. 

One author estimated the glucose 
and glycogen content of the vitreous 
body and retina of rabbits during 
pressure ischemia, which was pro- 
duced by raising the intraocular pres- 
sure to 170 to 180 mm Hg.” During 
one hour of pressure ischemia, two 
thirds of the substrate required for 
maintaining anaerobic glycolysis was 
supplied by the vitreous body. A 
model experiment demonstrated that 
the energy reserves of the vitreous 
body were consumed by the retina ex- 
clusively. One of the factors limiting 
the recovery time of the retina was 
the decline of anaerobic glycolysis 
and not the exhaustion of the glucose 
reserve. 


This investigation was supported in part by 
Public Health Service research grant EY-00227 
from the National Eye Institute, National Insti- 
tutes of Health, and by the John A. Hartford 
Foundation. 
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Calendar of Events 


Oct 31-Nov 1 Strabismus Conference, Pacific Medical Center, San Francisco : 


Nov 7-9 Midwest Ophthalmology Symposium, Cincinnati 

7-9 Tenth Annual Bronson Course in Diagnostic Ophthalmic Ultrasound, University of Louisville 
School of Medicine, Louisville, Ky 

9 Pediatric Ophthalmology Symposium, University of Texas Medical School, Houston 

13 New Jersey Academy of Ophthalmology and Otolaryngology, Annual Fall Meeting, Newark 

13-15 Fifth Annual Course and Alumni Association Meeting, Edward S. Harkness Eye Institute, New 
York City 

25 Queen’s University and Affiliated Hospitals Clinical Days, Kingston, Ontario 

Dec 14 Sixth Annual Alumni Meeting, Department of Ophthalmology, Hermann Hospital, University of 
Texas Medical School, Houston 

1975 

Jan 20 American Board of Ophthalmology written examinations 

23-25 International Symposium on Vascular Diseases of the Optic Nerve, Catania, Italy 

24-25 Symposium to Honor Alex E. Krill, MD—Advances in Retinal Diseases, Chicago 

30-Feb 1 27th Annual Wills Eye Hospital Conference, Philadelphia 

Feb 8-12 Fourth Cataract Surgical Congress, Miami Beach, Fla 

15-21 Pan-Pacifie Surgical Association, 18th Congress, Honolulu 

March 2-7 American Society of Contemporary Ophthalmology, Annual Meeting and Scientific Assembly, 
Miami Beach, Fla. 

Advances in Retinal Diseases.—A Mornings will be devoted to class- contact R.M.H. Pinkerton, Profes- 


symposium in honor of Alex E. Krill, 
MD, on the Advances of Retinal Dis- 
eases will be held at the Palmer 
House in Chicago on Jan 24, and 25, 
1975. The symposium is being spon- 
sored by the Department of Oph- 
thalmology of the University of Chi- 
cago and the Krill Memorial Fund. 

For more information, write Ron- 
ald Schachar, MD, 950 E 59th St, Chi- 
cago, IL 60637. 


Tenth Annual Bronson Course in UI- 
trasound.—The Tenth Annual Bronson 
Course in Diagnostic Ophthalmic UI- 
trasound will be presented in Louis- 
ville, Ky, on Nov 7, 8, and 9, 1974, at 
the University of Louisville School of 
Medicine. 

The faculty will include Drs. Na- 
thanial Bronson, D. Jackson Coleman, 
Arthur H. Keeney, Karl T. Ossoinig, 
Edward Purnell, and Jerry Shields, 
and Mr. Norman Pickering, Drum- 
mond Aircraft Corp. 


Arch Ophthalmol/Vol 92, Oct 1974 


room sessions and afternoons to ac- 
tual workshops in which there will be 
individual instruction and supervised 
practice with ultrasonic equipment. 

For registration information, 
please contact Arthur H. Keeney, 
MD, University of Louisville School 
of Medicine, Louisville, KY 40201. 


Queen's University Clinical Days in 
Ophthalmology.—The Department of 
Ophthalmology of Queen's University, 
Kingston, Ontario, will sponsor two 
clinical days in ophthalmology. On 
Nov 25, 1974, “Recent Advances in 
Therapeutics and Membrane Theories 
as Applied to Ophthalmology” will be 
presented with guest speaker Dr. 
Kenneth Richardson, Anchorage, 
Alaska. On April 14, 1975, “External 
Ocular Diseases and Immunology” 
will be presented with guest speaker 
Dr. Dan Jones, Houston. 

For additional information, please 


sor, Department of Ophthalmology, 
Queen’s University, Kingston, On- 
tario, Canada K7L, 3N6. 


Midwest Ophthalmology Symposi- 
um.—The Biannual Midwest Oph- 
thalmology Symposium will be held in 
Cincinnati, Nov 7, 8, and 9, 1974. The 
symposium is designed to review and 
update concepts in the areas of oph- 
thalmic pathology, pediatric oph- 
thalmology, plastic surgery, and reti- 
nal disease. 

In addition to faculty members 
from the University of Cincinnati, 
the visiting faculty will include Drs. 
Froncie Gutman, Eugene Helveston, 
Charles Leone, Dennis Robertson, 
and Lorenz Zimmerman. 

For further information, please 
contact Office of CONMED, Univer- 
sity of Cincinnati, College of Medi- 
cine, New Medical Science Bldg, 231 
Bethesda Ave, Cincinnati, OH 45219 
or phone 513-872-5486. 
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Congenital Esotropia: Management and Progno- 
sis, by Daniel M. Taylor, MD, FACS, 160 pp, 52 
illus, $10.95, Intercontinental Medical Book 
Corp., 1973. 


It usually seems to be the case in 
the history of a science that mile- 
stones in its development are only 
seen as such in retrospect. In reading 
this book it is difficult to avoid the 
feeling that one is seeing a milestone 
marked right in the present. Taylor’s 
work is not the first report of success- 
ful early surgery for esotropia, but 
it is the most thorough and complete 
report to date and makes the first 
strong case for the effectiveness of 
early over late surgery. The cases cho- 
sen were large enough in number, fol- 
lowed up over a long enough period 
(up to 16 years), and were tested in 
sufficient detail to make the conclu- 
sions difficult to argue with—let alone 
ignore. Taylor describes 31 patients 
in whom “adequate” surgery was per- 
formed (eyes aligned) prior to age 2. 
Of these, 30 achieved stereopsis of 400 
seconds or better (and 26 of these, 140 
seconds or better) on the Titmus Cir- 
cles Test. Twenty patients with inade- 
quate surgery (eyes not aligned) prior 
to age 2 did not achieve binocularity, 
nor did patients with congenital eso- 
tropia (onset prior to 6 months of age) 
who were operated on after age 2. 

This book should provide a strong 
boost to those who favor early sur- 
gery. Those opposed to such surgery, 
on the other hand, will do well to 
avoid reading it. Such avoidance, un- 
fortunately, is all too easy in view of 
the monograph format. Publication in 
a journal remains a far better forum, 
at least for the initial description of 
important findings such as these. 

RoBERT D. REINECKE 
Albany, NY 


Fluorescein Microangiography of the Ocular 
Fundus, by Koichi Shimizu, MD, 153 pp, 146 in- 
cluding 10 color illus, $34.75, Williams & Wilkins 
Co., 1973. 


In a beautiful volume, appropri- 
ately titled Fluorescein Micro- 
angiography of the Ocular Fundus, 
Dr. Shimizu offers a sequel to his first 
text on the subject, Atlas of Fluore- 
sence Fundus Angiography, published 
five years earlier with Dr. S. Shikano. 
The author intends the present book 
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to supplement the first. 

In this work one is treated to a 
visual feast of fundus angiograms, 
which are stunning in their contrast 
and resolution. Photographically, it 
stands in its area as a landmark of 
clinieal and publishing excellence. 
Unless the full potential of the tech- 
nically refined method of fluorescein 
angiography for demonstrating fine 
vessel structure and dynamies had 
been realized, the basic attempt of 
the book, as connoted by the title, 
would have been futile. In an admi- 
rable way, Dr. Shimizu demonstrates 
the many kinds of information that 
can be extracted from high quality 
fluorograms. Throughout, he  at- 
tempts to formulate reasonable ex- 
planations for phenomena seen in 
such photographs in the normal eye 
and in various disease states. Clinical 
models, such as are provided by cer- 
tain disease states, when they illus- 
trate a special feature of anatomy or 
physiology, are fully exploited to as- 
sist in deciphering other angiograms. 

He divides the book into six sec- 
tions. In the first, he diseusses the 
system of radial peripapillary capil- 
laries and poses basic questions about 
their anatomy and their possible rela- 
tionship to disease processes of the 
retina. All of the provocative ques- 
tions are not answered, but impor- 
tant issues are raised. The demon- 
stration of small vessel relationship is 
satisfactory. 

Occlusive retinal angiopathies are 
next considered, and the author in- 
cludes systemic lupus erythematosis, 
central vein obstruction, and pulse- 
less disease of Takayasu. Possible 
mechanisms to explain the salutary 
effect of photocoagulation in retinal 
edema, as seen in venous occlusion 
and diabetic retinopathy, are pre- 
sented. No consideration is given to 
the histologic consequences of pho- 
tocoagulation or to the recent EM 
work using peroxidase indicators. 

A section on the dynamics of reti- 
nal and choroidal circulation offers a 
detailed analysis of the flow patterns 
of the dye, again in an effort to assist 
in understanding the observed phe- 
nomena. His own model for "centrally 
situated anterior flow" is presented. 
He develops his thesis that the macu- 
lar area is not necessarily the first 
retinal area to be irrigated, but 
rather that this depends on the vas- 
cular configuration of the larger 
branches. In a discussion of choroidal 
circulation, in which many limits are 
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placed on the fluorescein method wy 
the barrier effect of the retinal pig- 
ment epithelium, no mention is made 
of an alternative technique using in- 
docyanine, which is better suited for 
revealing these deeper circulatory 
systems. ^ 

The vascular anatomy of the optic 
disc and its fluorescein features are 
discussed. 

In an outstanding section on ocular 
inflammations, Dr. Shimizu offers us 
his vast experience with the diseases 
of Harada and Behcet. He differ- 
entiates these two entities sharply on 
the basis of angiographic character- 
isties. For some reason, however, he 
has elected to include here "central 
serous retinopathy" (sic), and prefers 
this term despite proving himself to 
be a fastidious terminologist in many 
other areas. This disease group is not, 
according to current evidence, an af- 
flietion of the retina and it is not of 
inflammatory origin. His discussion 
and theory of the patterns of fluores- 
cein movement in subretinal fluid are 
very elucidating. This reviewer would 
take issue with his explanation of the 
"halo" pattern sometimes seen in cen- 
tral serous choroidopathy. 

The fluorescein features of retinal 
detachment are presented, and on the 
whole support the pioneer observa- 
tions of Rosen. 

Five pages of “a select bibli- 
ography” conclude the text and con- 
stitute a valuable reading guide to 
significant contributions in each of 
the six areas discussed. 

The instructive value of the excel- 
lent illustrations would be increased 
if, in conjunction with the legends, 
arrows were used more frequently to 
identify the feature described. 

We need not catalogue here the nu- 
merous typographical, grammatical, 
and syntactical errors that occur 
throughout this volume with annoy- 
ing frequency. Suffice it to say that it 
is deplorable that the editor/pub- 
lisher did not rectify these serious 
shortcomings so as to make the 
aesthetic effect of the book com- 
mensurate with its medical excel- 
lence. In certain sections, these 
solecisms compromise even compre- 
hensibility; they could cause any but 
the most dogged student to skim or to 
pass by important portions of this 
otherwise valuable contribution to 
the literature of fluorescein angiogra- 
phy. 

ALBERT R. FREDERICK, JR., MD 
Boston 
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Bilateral Uveitis 


To the Editor.—I very much enjoyed 
the article, “Bilateral Uveitis With 
Exudative Retinal Detachment: An- 
giographic Appearance,” by Kanter 
and Goldberg (Arch Ophthalmol 
91:13-19, 1974). 

Case 2, that of a 22-year-old black 
woman with bilateral uveitis and 
exudative retinal detachments, is a 
particularly puzzling case. I wonder 
whether sarcoid was completely ruled 
out in this instance. The presence of 
“mutton” fat keratic precipitates a 
year after the initial visual distur- 
bance is somewhat suggestive of this 
possibility. We have recently seen a 
patient who had dise neovasculariza- 
tion and proved sarcoidosis. This is 
not a common occurrence in sarcoid, 
but must be considered as one of the 
differential diagnostic points in disc 
neovascularization. Furthermore, it is 
sometimes exceedingly difficult to 
make the diagnosis of sarcoidosis un- 
less biopsies of skin or nodes or both 
are performed. 

The diseussion contains a rather 
perplexing statement. The authors 
say that 


Retinal detachments produced by in- 
traocular neoplasms are characterized by 
smooth, taut, bullae without folds or rip- 
ples and they do not, generally, extend to 
the ora serrata. They are more frequently 
seen secondary to angiomatous, lympho- 
matous, metastic tumors (due to their dif- 
fuse and widespread involvement) than to 
the more commonly occurring malignant 
melanoma. 


. This has been opposite to my experi- 
ence and, if I interpret the statement 
correctly, it suggests that nonrheg- 
matogenous detachments are more 
frequent in intraocular tumors other 
than melanomas. This is not borne 
out in our experience, or in the expe- 
rience of most other observers. Fur- 
thermore, I have seen a fairly large 
number of melanomas that did not 
have smooth detachments but rather 
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had flat but slightly rippled detach- 
ments. It has been my teaching to in- 
sist on looking for detachments in 
any patient with an elevated fundus 
mass..In all instances where mela- 
noma was suspected and later con- 
firmed histologically a detachment 
could be seen either with indirect 
scope or the three-mirror Goldmann 
lens. I would be interested to know 
whether the authors experience is 
similar to this. 

PAUL HENKIND, MD, PHD 

Bronx, NY 


Reply 


To the Editor.—With regard to our 
second case, the patient’s panuveitis 
and anergy may well have repre- 


‘sented ocular and systemic sarcoid, 


and this was our initial clinical im- 
pression. However, the diagnosis 
could not be verified. In addition to 
the negative laboratory results we re- 
ported, the patient also had normal 
roentgenograms of her hands and 
feet and normal serum calcium and 
phosphorus values. Dermatologic con- 
sultation revealed only steroidal acne. 
No lymph nodes were palpable. No 
"blind" biopsies were performed. If 
nonrhegmatogenous retinal detach- 


ment actually occurs because of sar- — 
coidosis, it must represent one of the 
most uncommon manifestations of 
this protean disease. It is rarely, if 
ever, reported,’-* and we have yet to 
experience or read of a verified case. 

Severalobservers have described the 
absence of undulations and waviness 
in some retinal detachments over- 
lying choroidal melanoma.** In all 
probability, the occurrence of such a 
detachment, and whether or not it is 
taut or has ripples, is related to a va- 
riety of factors such as the choroidal 
tumor's size and configuration," its 
duration: and its rapidity of 
growth,’ as well as its histopathologic 
structure. 

Nonrhegmatogenous retinal detach- 
ments occur over both primary and 
secondary choroidal neoplasms. The 
relative frequency in these two 
groups of tumors is hard to assess in 
quantitative terms because of the in- 
completeness of available data. How- 
ever, some authorities believe that 


metastatic tumors to the choroid and 
lymphomatous tumors seem to produce 
serous detachments more commonly than 
do melanomas. Possibly, this is because 
they are more diffuse and involve a larger 
area of the eye, resulting in a greater in- 
terruption in the normal physiology of 
the choroid. Angiomatous tumors, whether 
they are of choroidal or retinal origin, 
seem to produce serous detachments of the 
retina to a greater extent than do other tu- 
mors.” 


Although Dr. Henkind has appar- 
ently found clinical evidence of reti- 
nal detachment in all his cases of 
histologically confirmed choroidal 
melanoma, we have enucleated eyes 
with malignant melanomas that have 
not produced retinal detachment any- 
where in the fundus (see Figure). In 
our institution Kirk and Petty have 
studied serous detachment overlying 
malignant melanoma of the choroid 
and have published additional his- 
topathologic documentation showing 
that even some large melanomas may 
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have no associated retinal detach- 

ment. Moreover, A. Fuchs reported 

histologic findings in 33 cases of 

choroidal melanoma; in nine of these 

cases, there was no retinal detach- 

ment anywhere in the fundus." 
Morton F. GOLDBERG, MD 
PHILLIP J. KANTER, MD 
Chicago 
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Misconception About Chelation 


To the Editor.-A misconception 
about chelation has permeated much 
of the ophthalmological literature. 
EDTA has been used to chelate Ca** 
both in vitro and in vivo. Chelation of 
Ca++ is of interest in ophthalmology 
because Ca**-dependent enzymes 
from bacteria, epithelium, or leuko- 
cytes may be important factors in the 
pathogenesis of corneal ulcers. Topi- 
cally applied chelating agents may in- 
hibit enzyme activity and prevent 
corneal injury. Chelation has also 
been used to remove calcium deposits 
in band keratopathy. 
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The misconception is that EDTA 
has two binding sites for Ca''. 
CaNa,EDTA has been used both in 
vitro: and in vivo’ for the purpose of 
chelating Ca**. A review article erro- 
neously states that EDTA has two 
binding sites for Ca++.’ 

CaNa,EDTA does not bind addi- 
tional Ca**. Each molecule of EDTA 
binds only one Ca** ion.* 

The only form of EDTA in the drug 
formulary is CaNa,EDTA (calcium di- 
sodium versenate or calcium disodium 
edetate), which is used to treat lead 
poisoning. This fact could account for 
some of the confusion about calcium 
chelation, which resulted from an edi- 
torial error. Breinin and Devoe re- 
ported on Ca** chelation in the 
cornea with Na,EDTA in 1954.’ Un- 
fortunately, a manuscript editor in 
attempting to follow the American 
Medical Association policy on no- 
menclature substituted ‘“edathamil 
ealeium-disodium" throughout the 
title and the text for "Na,EDTA." 
The easual reader may miss the cor- 
rection, which points out that 
CaNa,EDTA “would be quite ineffec- 
tive as a chelating agent."* 

One recent ophthalmology text cor- 
rectly identifies Na,EDTA as the 
agent of choice for Ca** chelation,” 
and a recent paper gives a simple 
method for preparing Na,EDTA for 
clinical use.'^ 

STARKEY D. Davis, MD 
JOHN W. CHANDLER, MD 
Seattle 
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Reply 


To the Editor.—I think Drs. Davis 
and Chandler are right as far as they 
go, but they say "one recent text" 
correctly identified these substances, 
without mentioning that I made it all 
very clear in my Toxicology of the Eye. 

Further, the authors should give at- 
tention to the article by Berman and 
Manabe (Ann Ophthalmol 5:1193, 
1973) in which they give evidence that 
not only calcium but zinc is involved 
in the activity of some collagenases, 
and in this context, one might use ei- 
ther calcium or sodium EDTA. 

W. Morton GRANT, MD 
Boston 


Mucous Membrane Grafting 


To the Editor.—The article by 
Hosni, entitled “Repair of Tracho- 
matous Cicatricial Entropion Using 
Mucous Membrane Graft” and pub- 
lished in the ARCHIVES (91:49, 1974), 
was of great interest to me, and I 
would like to congratulate him on his 
results. I would like to draw his atten- 
tion to an article that I have had pub- 
lished (S Afr Med J 43:172, 1969). 
Mucous membrane grafting can give 
very good results, but in an endemic 
trachomatous area, it is a time-con- 
suming operation. As stated by Dr. 
Hosni, the basic principle of these op- 
erations is that one must not shorten 
the width of the tarsal plate. There- 
fore, a simple lid-splitting operation 
with pulling of the tarsoconjunctiva 
layer below the superficial skin and 
muscles layer has the same effect. The 
operation is quick and simple, and the 
results are very good. 

NEVILLE H. WELSH, FRCS(ED), 
FRCS(ENG) 
Congella, Durban, South Africa 
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Isopto Y THE 
— BENCHIYIARK 


— Year after year, Isopto* Carpine is the stand- 
ard by which other pilocarpines are judged. 

The fact remains that Isopto Carpine is unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the lsopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

Isopto Carpine comes in the widest range of strengths 
available—sterile solutions from 44% to 10%, including a new 
1¥2% strength. Supplied in 15ml-and also 30ml Drop-Tainer® 
Dispensers for maximum economy. 


Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hy- 
` drochloride 0.25%, 0.5%, 1%, 1.5%, 2%, 396, 4%, 5%, 6%, 8%, or 10%. Preservative: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inac- 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Sodium Citrate (to adjust 
pH in 1%, 1.5%, 2%, and 6%), Citric Acid in 0.25% and 0.5% (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare, Precaution: Avoid. overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye(s) 3 to 4 times daily. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 


ISOPTO CARPINE 


IPILOCARPINE HCl)... 


First for Glaucoma 
dedicated to advances in ophthalmic therapy 
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New! Ocu rins sie Ophthalmic Irrigating Solution pu 


A sterile, isotonic ophthalmic solution containing 0.85% sodium chloride 
and buffering agents. Preserved with 0.001% thimerosal and 0.1% disodium edetate. 
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A useful adjunct in a variety of 
ophthalmic irrigating procedures: 


. 


e tonometry e gonioscopy 
e use of fluorescein 
e foreign body removal 
e first aid in 
eye injuries 


e physiologic 

e isotonic 

e buffered to pH 7.0-7.1 
e preserved 

e economical 


Description: Ocurins isa 
sterile, isotonic ophthalmic 
solution containing sodium 
chloride 0.85% and buffering 
agents, preserved with 
thimerosal 0.001% and 
disodium edetate 0.1%. 


Actions and Uses: Ocurins is 
useful in ophthalmic irrigating 
procedures following tonom- 
etry, gonioscopy, foreign body 
removal or use of fluorescein. 
Ocurins may also be used as 
first aid treatment in 

eye injuries. 

As a Sterile eye wash or as 

first aid, irrigate eye as needed. 


Warning: If irritation persists ` 
or increases, discontinue use 
and consult physician. Keep 
container tightly closed. 

Not for use in intraocular 
surgery. Not for injection. 


How Supplied: Ocurins Sterile 
Ophthalmic Irrigating Solution. 
NDC No. 0346-2020-08. 
Supplied in a 7 ¥ fl oz (222 ml) 
direct-application, plastic 
squeeze bottle. 


Softcon Products 


Div. Warner-Lambert Company 
Morris Plains, N. J. 07950 
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Inthe October PRISM: 
A searching look at 
some medical systems 
and programs 
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Joel Posner, M.D. eTHE OTHER FACE 
OF SWEDISH MEDICINE (Part lI) 


Is Swedish health care the model for the world that 
its supporters claim it to be? Is it better than 
America’s, or does evidence suggest it may not be 
as good? Are Sweden’s superb health statistics the 
result of the medical system or the Swedes’ 
emphasis on good health habits? 


William and Ellen Hartley e“MADRE de DIOS! 


WHERE CAN | GO?" 


That anguished cry typified the plight of Florida's 
migrant workers. How has an innovative system of 
medical services responded to their desperate needs? 
How has it succeeded in upgrading migrant health -- 
and even defeating a typhoid epidemic? Read this 
first-hand report. 


Peter Rogatz, M.D.eLET'S GET RID OF THOSE 
SURPLUS HOSPITAL BEDS 


Is there proof that a surplus really exists? Do 
providers create additional demands for services 
whenever supply rises above demand? What can be 
done to prune the needless costs of the bed sur- 
plus? Read this Blue Cross official's eight-point 
plan. 


Joseph Epstein e WE'RE ALL LOSERS 
IN THE BEDROOM OLYMPICS 
How have Freud's commendable efforts to losen 
the rigid collar of sexual conduct led to ridiculous 
expectations and loveless lives? What's gone wrong 
in the American bedroom - and why? 


Edward Campion, M.D.eSHORT-CUT TO 
A MEDICAL DEGREE 





Published by the American Medical Association 


rd 
WA 





Does the experimental, three-year medical school 
program cut out essentials or fat? Is teaching 
more clinically oriented or less so? Are three- 
year graduates as well prepared for internship as 
four-year graduates? 





"BUT WE ARE!... 

Slim and trim and perfectly pro- 
portioned. You'll love to hold us. 
To find out more about us and the 
other shapely American models 
created by Sparta, make a date 
with your Sparta representative 
to introduce us.” 


SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVENUE / FAIRFIELD, N.J. O7OOG / (200 575-1344 
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"Seeing is no longer the only source of knowing. The electric age has restructured 
our sense ratios." — Willoughby Sharp, 1967 


Visually oriented patterns of perception are rapidly being superceded by our multi-sense 
involvement in a total field reality. Our world is a new environment never known before to man; 
forged through information storage and rapid communication. This is the architecture 

of a new time, seen in a new light with a bright potential. 


Walman looks to the future with office planning, new product sales and service, and the 
personal assistance of a staff that prides itself on prompt attention to your prescription 
requirements. Close to suppliers through a computer inventory system, Walman's will process 
your order quickly. Day or Night. Locations in 15 cities: Austin, Bemidji, Billings, Butte, 
Fargo, Grand Forks, Kalispell, Minot, Missoula, Rock Island, Sioux City, St. Paul, Watertown, 
Willmar. 808 Nicollet Mall, Minneapolis, MN 55402, 612 338-5891 


WEM NEA 

J 4. In, ril 
Optical Company 

Ethical vision service supporting your practice. 


MISSOURI OPHTHALMOLOGICAL SOCIETY 
FALL MEETING 
LODGE OF THE FOUR SEASONS 
LAKE OF THE OZARKS 
FRIDAY, SATURDAY, & SUNDAY OCTOBER 18, 19, & 20, 1974 


SPEAKERS 


ALSTON CALLAHAN, M.D. Birmingham, Alabama Plastic Surgery of the Eye 


CHARLES D. KELMAN, M.D. New York, New York The Physiological Approach 
to Cataract Surgery 


J. GRAHAM DOBBIE, M.D. Chicago, Illinois Fibrinolytic Agents in Central 
Retinal Vein Occlusion 


JEROME W. BETTMAN, M.D. Palo Alto, California Malpractice in Ophthalmology 
GEORGE E. THOMA, M.D. St. Louis, Missouri Changing Patterns in Health Care Delivery 


FOR FURTHER INFORMATION, PLEASE WRITE: 


Anwar Shah, M.D. 
Program Chairman 

1035 Bellevue Avenue 
St. Louis, Missouri 63117 
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potent antibacterial ion RET. 
against a wide range of suscepti- 
ble pathogens. 


—Gentle anti-inflammatory effect 
works against swelling, pain, itch- 
ing and corneal neovasculariza- 
tion. 


—Two sterile forms: Ointment and 
Suspension. 


CONTINUING EDUCATION SERIES 
THE WILMER OPHTHALMOLOGICAL INSTITUTE 
THE JOHNS HOPKINS HOSPITAL 
BALTIMORE, MARYLAND 
January 13-14-1975 


PRINCIPLES AND CLINICAL APPLICATION OF FLUORESCEIN ANGIOGRAPHY 
Guest Lecturer:- Howard Schatz, M. D., San Francisco 


Wilmer Faculty:- Stuart L. Fine, M. D. A. Edward Maumenee, M.D. 
Daniel Finkelstein, M. D. Ronald G. Michels, M. D. 
Robert Flower, B. S. David H. Orth, M. D. 
Terry George, R.B.P. Arnall Patz, M. D. 
William R. Green, M. D. John W. Payne, M. D. 
James S. Kelley, M. D. Robert B. Welch, M. D. 


The Course covers the basic principles of fluorescein photography in the doctor's office and hospital, description 
of commercially available equipment, fluorescein angioscopy, principles of interpretation of fluorescein angiography, and the 
clinical application of these findings in retinal vascular, macular diseases and ocular tumors. 


Formal lectures are combined with small conferences for individual instruction. 
Enrollment is limited and advance registration is required. 
Fee: $175.00 (Residents: $100.00) Includes luncheons & banquet. 


For registration or information send check payable to Wilmer Fluorescein Course: 
Mrs. S. Podell, secretary to 
Arnall Patz, M. D. 
Wilmer Ophthalmological Institute, Room 155 
The Johns Hopkins Hospital 
Baltimore, Maryland 21205 


Future Courses: Laser Photocoagulation April 14-16, 1975 
External Diseases June 26-27,1975 
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| Because Dorothy 
Her doctor writes 


-One for the home, one for the office. Two The ideal pilocarpine 

— A— bottles with one prescription, one purchase. E e 

-—. PILOCAR* Twin Pack. ..a thoughtful idea prescription 
for the glaucoma patient on the go. And for the PILOCAR Twin Pack is available in six 
older, less active glaucoma patient...two potencies—0.5%, 196, 296, 396, 496, and 6%— 
step-saving bottles at once, one to put upstairs, for flexible dosage adjustment. But remember 
the other to keep downstairs. —you must specify PILOCAR Twin Pack. Just 

PILOCAR alone would provide your patient 

Two are better than one with only one bottle. PILOCAR Twin Pack, the 
Whatever the age or activity of your glaucoma ideal pilocarpine prescriptionforevery —— 
patients, all will save money when you specify glaucoma patient...whether leading an active 


PILOCAR Twin Pack. A full 30 ml. of medication "double life" or happily retired in a duplex. 
in two convenient, easy-to-hold, easy-to- a 

administer 15 ml. bottles at a price that's 
lower than most 30 ml. bottles of other brands. 


Built-in added protection 


PILOCAR Twin Pack—two 15 ml. bottles with 
every refill for convenience, for economy, and 
for added protection. The smaller bottles of 

|»... the PILOCAR Twin Pack unit also help to 
maintain the sterility of the solutions. 
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Fuinfak after PILOCAR 


COMPOSITION: PILOCAR Ophthalmic Solutions are buffered, 
stabilized solutions of pilocarpine hydrochloride and 
hydroxypropyl methylcellulose. The solutions are available 
in concentrations of 0.596, 196,296, 3%, 4%, and6% 
pilocarpine hydrochloride. All the concentrations, in addition 

- to the respective amount of the pilocarpine, contain: 


i Hydroxypropyl Methylcellulose ...................sesss 0.33% 
Beuzalkontum.Ghloridé ......... 5 sek Ro eei 0.01 96 
Disodium Edetate ........ PRESS SEDES ISO TERES AT AERE 0.01% 


in an aqueous, buffered, stabilized solution containing 
potassium chloride, boric acid and sodium carbonate. 
ACTION: As a miotic for treatment of glaucoma, especially 
open angle glaucoma. INDICATIONS: As a miotic in the 
treatment of glaucoma; more specifically, the chronic simple 
glaucoma of the open angle type: While the closed angle 
glaucoma differs completely from the open angle glaucoma, 

















PILOCAR Ophthalmic may be used to relieve the tension 

in patients seen early, during hospital diagnostic tests, and 
prior to surgery. The most prevalent clinical application for 
PILOCAR is in the treatment of glaucoma simplex (open 
angle or chronic glaucoma). PILOCAR acts as a miotic to 
contract the pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In acute glaucoma, the 
objective aims at opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., PILOCAR, for at 
least 12 hours prior to emergency surgery. WARNING: For 
topical ophthalmic use only. If signs of sensitivity develop 
during treatment or irritation persists or increases, patient 
should be advised to discontinue use and consult prescribing 
physician. DOSAGE AND ADMINISTRATION: The initial 
dose is one or two drops. This is repeated up to six times 
daily depending on individual response. During acute phases, 
the miotic must also be instilled into the unaffected eye, as 

it may be subject to an attack of angle closure glaucoma. 

The frequency of instillation and the concentration of the 
PILOCAR depends on the severity of the glaucoma and 
response of the patient. The ophthalmologist must ascertain 
just how much miotic is necessary for each individual patient. 
CAUTION: Federal law prohibits dispensing without a 
prescription. HOW SUPPLIED: Twin Pack each containing 
2—15 ml. plastic squeeze dropper tip bottles—0.5%, 1%, 2%, 
396, 4%, and 6% Pilocarpine HCI. Also 
available in single 15 ml. plastic squeeze 
dropper tip bottles... same concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 


416-6 / COR-S64 
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4 reasons to prescribe 1 solution 


It's a clear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room temperature—does not need 
refrigeration, so patients can use it anywhere, anytime 


It’s highly effective—a full-strength preparation of 0.1% 
dexamethasone sodium phosphate 


It comes in the OCUMETER? Ophthalmic Dispenser to assure 
controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 
advantages together. It all adds up to your best reason to 


prescribe it. 


clear advantages in every dro 
Sterile Ophthalmic Solution 


DECADRON Phospnat 


examethasone Sodium Phosphate |MS 


0.1% Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 
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Ww, Sterile, highly stable 


Ophthalmic Solution 
DECADRON® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 

Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
, Phosphate. Also available: Sterile Ophthalmic Oint- 


.ment DECADRON® Phosphate (Dexamethasone 


Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.0596) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 


` lowing conditions: 


Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
e from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 
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Available 

Ophthalmic 
Preparations— 
DECADRON® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON?* Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.196) dexamethasone 
phosphate in each milliliter 

of buffered solution 
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5 ml 5 ml 
OCUMETER® 


O Sterile, highly stable solutions 


[7] Solutions are adjusted to a pH 
compatible with the eye 
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as W^ Ophthalmic Ointment 
Page DECADRON® Phosphate 


STERILE 


containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.0596) dexametha- 
sone phosphate in each gram 





Convenient for use 
c] at night 
[7] under a patch 


7] whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
F] to provide even distribution 


[7] to eliminate blink-out 
of medication 
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- What Office Seminars in Ophthalmology are all about. 
'There are many reasons why a convenient information 
source is invaluable to you, but perhaps most important is 
time. Office Seminars in Ophthalmology are a series of 
scientific programs designed to reduce the “information 
gathering” demands on your time. Quickly and in a useful 
form, these programs will provide, from one source, new and 
review data on ocular therapeutics that would take you 
many, many hours to develop on your own. But Office 
Seminars will be more than just convenient and time-saving. 
They will be of value in day-to-day clinical applications. And 
they will provide background information of the type needed 
to help you prepare for recertification testing. Office Seminars 
in Ophthalmology will help you- and your patients. 


SEV A i RAY 
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AIlERGAN announces a unique I 
Co 


new information service of 


clinical reviews and updates, concerning - 
ocular therapeutics in a variety of disorders. 


trols of Office Seminars in Ophthalmology. Dr. Irving Leopold, 
Chairman and Professor, Department of Ophthalmology, 
Mt. Sinai School of Medicine, New York, has played and will 
continue to play an active role in the preparation and execu- 
tion of this innovative program. We feel there could be no 
greater assurance of editorial excellence than to have Dr. 
Leopold as executive editor for the Allergan Office Seminars 
in Ophthalmology. 


Office Seminars in Ophthalmology cover a wide range 
of topics. Starting with the monographs and tapes dealing 
with ocular inflammation and topical steroids, Office 
Seminars will subsequently delve into other areas of high 
interest and practical value. Current plans call for in-depth 
treatment of the subjects listed to the right. Each topic will 
be presented with a view toward making the contents as 
convenient to assimilate as possible. Printed material will 
be in easy-to-read type style, with diagrams, charts, graphs 
and actual photos used to clarify and supplement the printed 
material wherever needed. As appropriate, the latest tech- 
niques of communication such as video and audio tapes, film 
strips, slides, etc., will be used to augment the printed texts. 


Self-testing with Office Seminars in Ophthalmology. 

A unique part of the Allergan Office Seminars in Ophthal- 
mology is the self-testing feature. Pre-test questions and  .. 
answers are found at the beginning of each monograph and 
post-test questions and answers are found at the end. You 
can, if you wish, quickly evaluate your personal level of new- 
found knowledge. You will also discover that much of the 
material in the Office Seminars represents a convenient 
source for answers to the kinds of questions used in the 
AAOO recertification program. 
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What Office Seminars in Ophthalmology mean to you. 
This information series from Allergan marks the beginning 
of a new mode of communication between specialty phar- 
maceutical company and physician. You, andultimately your 
patients stand to be the beneficiaries. Other ọphthalmic 
companies are almost sure to follow our lead. The result 
may well be an increased level of useful, scientific data. 
What Office Seminars in Ophthalmology mean to you is 
better information -to better meet your needs and those of 
your patients. We are deeply satisfied to be the innovators 
of such a meaningful trend. 


How Office Seminars in Ophthalmology will be available 
to you. Every practicing ophthalmologist, and resident, can 
if he chooses, be the recipient of each segment of Office 
Seminars. Elements of the continuing programs will be 
widely distributed by Allergan professional service repre- 
sentatives as a part of their routine call activities. In the 
event, however, that you might inadvertently miss your 
“Allergan man” for any reason, that segment of the program 
will be available to you through the mail. Our aim is to make 
this valuable series readily accessible to all who want it. 


Why Allergan is involved. As far as ophthalmology is 
concerned, Allergan has been a concerned company for 25 
years. Our aim has always been: Service to ophthalmology. 
Now, with the advent of Office Seminars in Ophthalmology 
we are the first company to provide your specialty with an 
extensive, long-range program of meaningful, educational 
information utilizing the latest communication techniques 
and multimedia approaches. Allergan has always been 
involved. Our involvement has just taken on a new look. 
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Planned Programs 
Steroids and inflammation. This series of monographs 
and tapes will deal with topical ocular steroids and their 
e 2pplication in the treatment of inflammation. New com- 
pounds and those more well known are also discussed. 
Glaucoma. Diagnosis, treatment and research are all 
z planned topics for this important series. Views and reviews 
eby guest editors specializing in glaucoma research are also 
planned elements of the second Office Seminars series. 
Infection and anti-infectives. This far-reaching subject 
will include discussion of antibiotics, antivirals and anti- 
e fungals. Hospital and office procedures and the roles played 
by these agents in each setting are topics now being explored 
for potential inclusion in this important segment. 
Drug delivery -pharmacokinetics. What is the ideal drop 
size for optimal therapeutic effectiveness? Are the new drug 
e delivery systems working? The entire field of medication 
delivery is undergoing change. Many old concepts and modes 
of treatment are being challenged. In this timely series, we plan 
to explore the changes and the challenges. 
Tears, lacrimal apparatus, dry eyes. These topics will be 
examined in the series on drug delivery since they are so 
5 closely related. New developments in artificial tears, tear 
diagnosis and vehicles are all scheduled to receive in-depth 
evaluation in this segment of Office Seminars in Ophthalmology. 
The future. And tentative plans have already been made 
for the continuation of the program beyond the topics 
described above. Announcements will be made as these 
plans become more detailed. 


AlleRGAN 


CO Irvine, California 
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Announcement of the 


FIFTEENTH ANNUAL 
INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 

THE OPHTHALMOLOGIST 


February 20, 21 & 22, 1975 


Sponsored by 


THE RUDOLPH ELLENDER 
MEDICAL FOUNDATION, INC. 
(A Non-Profit—Tax-Exempt Organization) 
A.M.A.—approved as continuing 
medical education program 
(Twenty Hours Credit in Category 1) 


PLACE: 


Fairmont Hotel, New Orleans, Louisiana 


TUITION: 


$150.00 ($50.00 Residents and M.D.’s Assistants ) 


FACULTY: 


JAMES V. AQUAVELLA, M.D., 

Rochester, New York 
VICTOR CHIQUIAR ARIAS, O.D., Mexico, D.F. 
JOS. A. BALDONE, M.D., New Orleans, Louisiana 
G. PETER HALBERG, M.D., New York, New York 
JACK HARTSTEIN, M.D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
EDWARD L. SHAW, M.D., Gainesville, Florida 
TOM SPRING, M.D., Melbourne, Australia 


TOPICS: 


Conventional Hard Contact Lenses, Hydrophilic 
Soft Gel Lenses, Silicone Lenses and Oxygen 
Permeable Hard Contact Lenses. 


WORKSHOPS: 


For Residents and Assistants 
(Basic Instructions) 


LADIES DAY: 


Activities Planned 


For further information contact: 


Jos. A. Baldone, M.D. 
Roof, Delta Towers 
Canal at Claiborne 
New Orleans, Louisiana 70112 
Ph: 504-524-9729 


CASE WESTERN 


RESERVE 


UNIVERSIT Y 


DEPARTMENT OF CONTINUING 


EDUCATION 


ANNOUNCES A COURSE ON STRABISMUS 


Friday and Saturday, November 22, 23, 1974 


At 


Marriott Inn, Cleveland, Ohio 


TOPICS: To be announced. Registrants are 
invited to request specific sub- 
jects. 

FACULTY: Philip Knapp, M.D. 


Webb C. Chamberlain, Jr., M.D. 
William E. Scott, M.D. 

Edward A. Dunlap, M.D. 

Hiram H. Hardesty, M.D. 


Registration fee is $100.00. Residents 


$40.00 


For further information write: 


Hiram H. Hardesty, M.D. 


University Suburban Health Center 


1611 South Green Road 
Cleveland, Ohio 44121 


‘When an idea's ahead of its time 


Some forty years ago, 

Bausch & Lomb pioneered 
what became, and still is, the 
standard of what a refractor 

should be. The Greens’ Refractor. 

Not surprisingly, a Greens’ 

from the ’30s, in proper tune, sells 
for:more now than it did new. 
But then even-a standard can be 
improved; made easier to use, 
more pleasing to the eye... 





SPHERE 
TOTAL 


| het we didn’t make 
Se = changes on a forty-year- 
ant Hara. But we did do plenty to 
make the Greens' M Refractor nicer to look 
at. And quicker; easier to use. 

Like synchronized cross cylinders with 
concentric control. knobs. So you can align 
cylinder axes and flip the cross cylinder with 
a single, simple hand movement. 

Like a flip-up 2.00D cylinder loupe. In- 
creased cylinder range, no plug-in auxiliary 
to slow you down unless the cyl is over 4.50D. 

Like a shutter disc with more built-ins. 
Maddox rods, so you won't need an extra 
loupe. Six and ten diopter prisms for quick 


iy 






BAUSCH 5 LOMB V. 
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Ns. And the shutte 





disc to suit your particular prefere em ii. 
Like a lens in the readout aperture. A cor-  ™ 
neal sighting device. An easily removed, 
washable brow rest. A new 4-chart card- 
holder system that flips and rotates, to mini- 
mize card changes. And a sealed aperture 
system to help keep the lenses dust-free. 

Like to know more? Call your nearest B&L 
representative or authorized B&L Instrument 
Dealer today. We'd like to show you classic 
simplicity made simpler. 


BAUSCH 5. LOMB 


Mark of Leadership 








a Complete Patient 
» Handling System 
for Otological 
Surgery... Eliminates 

Patient Transfer 


SURGICAL TABLE... TRANSPORT STRETCHER... RECOVERY BED 





SEE A DEMONSTRATION AT THE ACADEMY MEETING 


® 


CALL COLLECT 616/381-3811, EXT. 272 
STRYKER CORPORATION / 420 Alcott Street / Kalamazoo, Michigan 49001 
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E-PILO^ OPHTHALMIC 
PILOCARPINE. HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


Composition: E-PILO Ophthalmic solutj ns are 


available in five convenient ed E 

E-PILO-1'" Contains: 

Pilocarpine Hydrochloride ................ 1.095 

Epinephrine Bitartrate ........................ 1.095 

(Epinephrine Base 0.55%) \ 
E-PILO-2® Contains: 

Pilocarpine Hydrochloride ................ 2.0% 

Epinephrine Bitartrate ........................ 1.0% 


(Epinephrine Base 0.55%) 

E-PILO-3™ Contains: 
Pilocarpine Hydrochloride ................ 3.0% 
Epinephrine Bitartrate ........................ 1.095 
(Epinephrine Base 0.55%) 

E-PILO-4? Contains: 
Pilocarpine Hydrochloride ................ 4.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-6™ Contains: 
Pilocarpine Hydrochloride ................ 6.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocarpine 
and Epinephrine, both solutions contain: 
Mannitol 73. 5) dais extus ie 5.095 
Benzalkonium Chloride .................... 0.01% 
in a buffered aqueous solution containing sodium 
bisulfite, mono- and dibasic sodium phosphate, 
and disodium edetate. 


Indications: For the treatment of glaucoma; more 
specifically, the chronic simple glaucoma of the 
open angle type. 


Contraindications: Contraindicated in narrow 
angle glaucoma. 


Warning: FOR TOPICAL OPHTHALMIC USE ONLY. 
If irritation develops, patients should be advised 
to discontinue use and consult prescribing 
physician. 


Precautions: Use with caution in unverified glau- 
coma and vascular hypertension. Epinephrine 
compounds are effective in the management of 
many of the forms of glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the 
drug may become necessary. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of the bottle. 
Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. Do not 
use if solution has darkened. 


Dosage: One or two drops on awakening and in 
the evening. If this fails to control the pressure, 
medication may be used more frequently. 


The frequency of instillation and the concentration 
depends on the response of the patient. The 
ophthalmologist must ascertain just how much 
E-PILO is necessary for each individual patient. 


Caution: Federal law prohibits dispensing without 
prescription. 


How Supplied: 10 ml. plastic squeeze bottle with 
dropper tip. 


SMP Division 


Cooper Laboratories (P. R.), Inc. 
San German, Puerto Rico 00753 414-1/COR-565 


Available in five co 
ofpilocarpine, — 
each with a 0.55% e. 
epinephrine base. | 
E-PILO... 

when epinephrine must be 
added to a daily routine 





that already includes pilocarpine. 


CAUTION; 
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SMP Division 


Cooper Laboratories (P.R.), Inc 
Son German, Puerto Rico 00753 


Prescribing information on facing page 
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at Bac IIR" Ultrasonic 
Cleaning Systems 


Nothing cleans optometric lenses, contacts, 
frames, instruments, probes and other parts and 


equipment better than ultrasonics ... and, the 
finest in ultrasonic cleaning equipment is 
made by L & R. 


With an L & R Ultrasonic Cleaning System 
you just pour your L & R cleaning solution into 
the ultrasonic unit, add the items to be cleaned 
and turn a switch. Immediately invisible 
high-frequency sound waves go to work gently 
scrubbing away dirt, dust, grime and other 
contaminants from both external and hard-to-reach 
internal surfaces. All in just seconds. 

You save time, you save money and you get 
the cleanest cleaning you've ever had. 

A full line of L & R Optical Cleaning 
Solutions—Concentrated or Premixed—plus a full 
line of accessories are available to provide 
the most efficient cleaning possible. 

Get all the facts and start to save time and 
money soon. See your dealer or write L & R today. 
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When the leading oral antiglaucomatous drug proves inadequate to the role, NEPTAZANE 
is waiting in the wings. Effective in blocking aqueous humor secretion to reduce 
intraocular pressure, it’s the long-acting carbonic anhydrase inhibitor that may be 


better tolerated in long-term therapy, or when patients fail to respond or become intolerant 
of other anhydrase inhibitors. 


Indications: For adjunctive treatment of chronic simple (open angle) glau- 
coma, secondary glaucoma, and preoperatively in acute angle closure glau- 
coma where delay of surgery is desired in order to lower intraocular pressure. 
Contraindications: Severe (absolute) or hemorrhagic glaucoma; of doubtful 
use in peripheral anterior synechiae; chronic noncongestive angle-closure 
glaucoma; adrenocortical, hepatic, or renal insufficiency; electrolyte imbalance 
‘states, e.g., hyperchloremic acidosis; sodium and potassium depletion states. 
Warnings: Although teratogenic effects demonstrated in rats at high doses 
have not been evidenced in humans, Methazolamide should not be used in 
women of child-bearing potential or in pregnancy, especially in the first trimes- 
ter, unless the expected benefits outweigh potential adverse effects. 


“Chronic simple (open-angle) glaucoma and secondary glaucoma. 
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Precautions: Use with caution in patients with cirrhosis or hepatic insuffi 
ciency to forestall hepatic coma; those on steroid therapy; those with pulmo 
nary obstruction or emphysema to avoid acidosis. Electrolyte balance should bs 
maintained. Although not reported thus far with this drug, reactions commor 
to sulfonamide derivatives, such as fever, leukopenia, hemolytic anemia, bone 
marrow depression or renal calculi, may occur. 

Adverse Reactions (relatively mild and disappear on withdrawal or dosage 
adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness, head. 
ache; vertigo, mental confusion, depression, paresthesias. Urinary citrate ex 
cretion and uric acid output is decreased during use of this drug, but urinar 
calculi have not been reported. 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

“Possibly” effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 








WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 
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_Now, Iris fluorescein photography. From the developers 
-of fundus fluorescein photography. From Zeiss. 


* Another Zeiss First. We were first to bring you an in- 


strumenti for fluorescein angiography of the ocular fundus. Now 
we have developed a slit lamp accessory for fluorescein angiog- 
raphy of the iris. Easily attached to the Zeiss Slit Lamps 
,100/16 or 125/16 or to the Photo Slit Lamp, this special illu- 
minator with flash tube, ignition unit and power supply lets you 
utilize one of the newest diagnostic techniques in ophthalmol- 
ogy. 

Use one power supply for two instruments . . . If you 
already have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 
Fundus Camera with Fundus Flash 2 or Power Supply 260, all 
you need to do both iris and fundus fluorescein photography are 
the illuminator and a switchbox. Simple. Easy to operate. And, 


since Zeiss Optics are the world’s greatest optics, you are as- 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate a con- 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticated diagnostic 
techniques in medicine. 

Send for more information. Write: Carl Zeiss, Inc., 
444 Fifth Avenue, New York, N. Y. 10018. Or call (212) 
736-6070. In Canada: Carl Zeiss Canada Ltd., 45 Valleybrook 
Drive, Don Mills, Canada M3B 2S6. Or call (416) 449-4660. 

Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 


iris Fluorescein Study, photographed by the 


Ophthalmic Photo Unit, New York Medical College, New York City. 


Fluorescein angiogram of a diabetic retinopathy, 
revealing a gross vasculopathy in micro and macro vessels. 
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4. and reversible scanning slit and homoge- (212) 736-6070. 
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Send manuscripts by first-class mail to the Chief Editor, Henry 
F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 
ceived with the understanding that they are not under simultane- 
ous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

O All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 
galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 
editor. 

O Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publication date approximately one month in advance. Order re- 
prints at the time the typescript is returned after editorial pro- 
cessing. Specify address to which requests for reprints should be 
sent. The corresponding author will receive 200 tearsheet copies of 
the article at no cost. 

O Submit an original typescript and two high quality copies of 
the entire manuscript, including short communications such as let- 
ters to the editor, book reviews, announcements, etc. All copy (in- 
cluding references, legends, and tables) must be typed double- 
spaced on 22 x 28 cm (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

[] Titles should be short, specific, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief “running 
title” on each manuscript page. 

O The style of writing should conform to acceptable English us- 


age and syntax. Slang, medical jargon, obscure abbreviations, and 


abbreviated phrasing are to be avoided. 

O Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
dure(s) had been fully explained. 

O Authors whose "first" language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 

O Provide an abstract (135-word maximum) of the article. 
The abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 

O List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in Jn- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal's punctuation and sequence style 
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Instruetions for Authors 


preference in previously published reference listings. 

O Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

[1 All measurements are to be in metric units. 

O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the AR- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication." 

O Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Denn should be 
limited to a maximum of 40 words. 

[] An experienced medical illustrator should be dri when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

O A letter of consent must accompany all photographs of paoi 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 cm (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

O Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies." 


Instructions for Authors 


Muro 
Ointment 
=] Sodium Chloride 5% 


bhthalmi MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 
intment : 


Ua | An ointment of hypertonic sodium chloride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


i; | — WROEÜLL | 
à | METWYLCELLOLOR |? 
X 4x ino RI 


HE sou aes B TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
| p mu mam anii B eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


‘ami MURO PHARMACAL LABORATORIES, INC. 
[e] 121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 • 479-2680 
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4 reasons to prescribe 1 solution : 


Its a clear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room temperature—does not need 
refrigeration, so patients can use it anywhere, anytime 


It's highly effective—a full-strength preparation of 0.1% 


: dexamethasone sodium phosphate 


It comes in the OCUMETER? Ophthalmic Dispenser to assure 
controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 


. . advantages together. It all adds up to your best reason to 


prescribe it. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.196 Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 





~ r Oe ET aa a TON RO a Se ee ee 
T ut i 






Sterile, highly stable 
“Ophthalmic Solution 


DECADRON® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
"ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.0596) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
ae from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 









Available 
Ophthalmic 
Preparations— 


DECADRON® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.1%) dexamethasone 
phosphate in each milliliter 
of buffered solution 
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2.5 ml 5 ml 


OCUMETER® 


O Sterile, highly stable solutions 


[] Solutions are adjusted to a pH 
compatible with the eye 





becadron » Ophthalmic Ointment 
mew» v  DECADRON? Phosphate 


STERRE 





containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.05% ) dexametha- 
sone phosphate in each gram 





Convenient for use 
[] at night 
[7] under a patch 


[3 whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
£] to provide even distribution 


C] to eliminate blink-out 
of medication 











SLIT PHOTOGRAPHS 
FOR UNDER $1,000 


Now the Mentor* Slit Lamp has its own 
camera: A simple attachment that makes 


slit or anterior segment photographs easy. 


No complex light source, no brilliant 
flash-just a good camera and the lamp's . 
regular illumination. 


We've added two other options, too- 
a Hruby lens and the Goldmann 
applanation tonometer-as part of our 
continuing program to expand the 
versatility of the Mentor Slit Lamp. 


Now more than ever we want you to see 
for yourself Mentor Slit Lamp's bright, 








clear image, long depth of focus, sharp 
parallel slit, and large field. We want you 
to operate the smooth-working controls 
and note the comfortable working 
distance. 


Call us: 617-961-2300. We will arrange a 
demonstration at your convenience. 
Mentor Division, Codman & Shurtleff, 
Inc., Randolph, Mass. 02368. 


*Trademark U.S. Patent Applied For ©1974 Codman & Shurtleff, Inc. 
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When the leading oral antiglaucomatous drug proves inadequate to the role, NEPTAZANE 
is waiting in the wings. Effective in blocking aqueous humor secretion to reduce 
intraocular pressure, it’s the long-acting carbonic anhydrase inhibitor that may be 


better tolerated in long-term therapy, or when patients fail to respond or become intolerant 
of other anhydrase inhibitors. 


Indications: For adjunctive treatment of chronic simple (open angle) glau- 
coma, secondary glaucoma, and preoperatively in acute angle closure glau- 
coma where delay of surgery is desired in order to lower intraocular pressure. 
Contraindications: Severe (absolute) or hemorrhagic glaucoma: of doubtful 
use in peripheral anterior synechiae; chronic noncongestive angle-closure 
glaucoma; adrenocortical, hepatic, or renal insufficiency; electrolyte imbalance 
states, e.g., hyperchloremic acidosis; sodium and potassium depletion states. 
Warnings: Although teratogenic effects demonstrated in rats at high doses 
have not been evidenced in humans, Methazolamide should not be used in 
women of child-bearing potential or in pregnancy, especially in the first trimes- 
ter, unless the expected benefits outweigh potential adverse effects. 


‘Chronic simple (open-angle) glaucoma and secondary glaucoma 
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Precautions: Use with caution in patients with cirrhosis or hepatic insuffi- 
ciency to forestall hepatic coma; those on steroid therapy; those with pulmo- 
nary obstruction or emphysema to avoid acidosis. Electrolyte balance should be 
maintained. Although not reported thus far with this drug, reactions common 
to sulfonamide derivatives, such as fever, leukopenia, hemolytic anemia, bone 
marrow depression or renal calculi, may occur. 

Adverse Reactions (relatively mild and disappear on withdrawal or dosage 
adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness, head- 
ache; vertigo, mental confusion, depression, paresthesias. Urinary citrate ex- 
cretion and uric acid output is decreased during use of this drug, but urinary 
calculi have not been reported. 
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Each cc contains: Aerosporin® brand Polymyxin B Sulfate 5000 units; neomycin 


"sulfate 2.5 mg (equivalent to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 


solution containing the inactive ingredients alcohol (0.5%), propylene glycol, 
'oxyeth "polyoxypropylene compound, sodium chloride, and purified water 


vobéicsirie thimerosal! 0.001%). Available in the new 10 cc Drop Dose™ Plastic 
ense 


Y: 


Bottle. Also available in a 10 cc glass bottle with sterile dropper. 
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Ophthalmic 
a 
Solution, Sterile 
Polymyxin B- 
in- 
Gramicidin 
CONTRAINDICATIONS: 
This product is contraindicated 
in those persons who have 


shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may resultin 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


Wellcome / North Carolina 27709 


x Burroughs Wellcome Co. 
Research Triangle Park 
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FRAGMEN 





HOLDERS - 


If you want close shaves, rely i the 
bent tips, burrs, chips and wobble 
inherent in broken razor blades, for 
needless hazards in surgery. Modern 
Ophthalmic Surgery relies on Keeler’s 
"Fragment" Blades and Blade Holders. 





Features include: 


* Perfect fit of blades in most fragment holders. 
e Absolute stability of blades held. 
e Absolute blade uniformity in size, 
shape and sharpness. 
e 2 sizes, standard and micro. 
Adjustable blade height. 
e Quick, positive blade change. 
* Double peel-pack pouched blades 
gamma ray pre-sterilized. 


(KEELER mmm mg 





Lm 


e 456 Parkway, TUS Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Please send me the following: 





Quantity 

SC1 standard holder $28. 

_____$C2 standard blades 
(10 pack) $9. 


à 
E: 
g at Micro holder $32. 
E 







(Actual size shown) 





a $ 
SC2 STANDARD K 
— —— SCA Micro Blades pem g 
(10 pack) $9. E 

Add $1.50 for postage and handling. 
Calif. orders include 5% sales tax, Pa. orders 6%. S 
Š 
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Enclosed is my check for Bill me 
Name 


Address 


= State Zip Phone 
Er. n) 


BASCOM PALMER EYE INSTITUTE 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF MIAMI 
SCHOOL OF MEDICINE 


NEURO-OPHTHALMOLOGY COURSE 
JANUARY 6 - 9, 1975 


DORAL BEACH HOTEL, MIAMI BEACH, 
FLORIDA 


Due to popular request, two courses will be offered 
this year. The BASIC course in Clinical Neuro- 
Ophthalmology will be January 6 - 7 and will 
include the neuro-ophthalmological examination, 
pupil, optic nerve, visual fields, cerebral disease, 
lll, IV, VI diseases, nystagmus, and the orbit. There 
will be an ADVANCED course January 8 - 9 and 
this will emphasize diseases of the ocular muscles 
and unusual forms of oculocerebrovascular 
disease. This faculty includes: 


Dr. Douglas Anderson 
Dr. Robert Daroff 

Dr. R. M. Peardon Donaghy 
Dr. J. Donald M. Gass 
Dr. Joel Glaser 

Dr. Simmons Lessell 

Dr. John A. McCrary 

Dr. Edward W. D. Norton 
Dr. O. M. Reinmuth 

Dr. Norman Schatz 

Dr. J. Lawton Smith 

Dr. John O. Susac 


Registration fee is $125 for practitioners anda 
special rate of $50 for residents for each course, 
or $250 for practitioners. $100 for residents for 
both courses upon application from their 
Department Head. Interesting patients and clinical 
material will be presented for discussion at both 
courses. Check (U.S. dollars only) should be made 
payable to "Neuro-Ophthalmology Course" and 
mailed to Bascom Palmer Eye Institute, P.O. Box 
520875, Biscayne Annex, Miami, Florida 33152. 
Special reduced rates have been arranged with 
the Doral Beach Hotel, 4833 Collins Avenue, 
Miami Beach, Florida 33140. The program is 
accredited by the Council on Medical Education of 
the American Medical Association and is 
acceptable for 24 hours credit towards the 
Physicians Recognition Award, as well as 24 
mandatory hours by the FloridaMedical 
Association. 





Announcement of the 


FIFTEENTH ANNUAL = - {> 
INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 

THE OPHTHALMOLOGIST 


February 20, 21 & 22, 1975 


Sponsored by 


THE RUDOLPH ELLENDER 
MEDICAL FOUNDATION, INC. 
(A Non-Profit—Tax-Exempt Organization) 
A.M.A.—approved as continuing 
medical education program 
(Twenty Hours Credit in Category 1) 


PLACE: 
Fairmont Hotel, New Orleans, Louisiana 


TUITION: 
$150.00 ($50.00 Residents and M.D.’s Assistants) 


FACULTY: 
JAMES V. AQUAVELLA, M.D., 
Rochester, New York 
VICTOR CHIQUIAR ARIAS, O.D., Mexico, D.F. 
JOS. A. BALDONE, M.D., New Orleans, Louisiana 
G. PETER HALBERG, M.D., New York, New York 
JACK HARTSTEIN, M.D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
EDWARD L. SHAW, M.D., Gainesville, Florida 
TOM SPRING, M.D., Melbourne, Australia 
JORGE N. BUXTON, M.D., New York, New York 
SPECIAL GUEST LECTURER 
TOPICS: 
Conventional Hard Contact Lenses, Hydrophilic 
Soft Gel Lenses, Silicone Lenses and Oxygen 
Permeable Hard Contact Lenses. 


WORKSHOPS: 


For Residents and Assistants 
(Basic Instructions) 


LADIES DAY: 
Activities Planned 


For further information contact: 


Jos. A. Baldone, M.D. 
Roof, Delta Towers 
Canal at Claiborne 
New Orleans, Louisiana 70112 
Ph: 504-524-9729 


The only disposable cryoextractor 
you can turn on and off,on and off,on 
and off, as you need it. 


It is a small thing but tre- cornea...to freeze a rup- 
mendously important $! turein process. Among 
when you need it... The E — . "4 disposables only the 
ability to defrost fast when 7 SO — . F-20/20 offers this 

you need to...to get free E T4 essential feature. 


from a suture...or the 3 E Th F20 /20 b 
B cu 
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Should our society provide " 
suicide education? 
Read the November PRISM 


BR 


Max Delbrück, Ph.D. 


Michael J. Halberstam, M.D. 


Charlotte K. Beyers 


William Barry Furlong 


e EDUCATION FOR SUICIDE 





Why does this distinguished scientist and Nobel 
laureate suggest that a person should be given 
instruction in the techniques of his own death? 
Should physicians provide the information? Will 
our death-fearing society ever accept suicide 
education? Don't miss this PRISM interview on a 
very controversial issue. 


THE DRUG REACTION GAME: 
ANOTHER CRISIS THAT ISN'T 


Are deaths from so-called adverse drug reactions 
grossly exaggerated by the press and politicians? 
Are the statistics one part fact, nine parts 
legerdemain? Is the ultimate objective of the 
game to put the control of prescribing and 
manufacturing drugs in bureaucratic hands? 


Published by the American Medical Association 


Special Report 


ARE PUBLIC HOSPITALS 
HEADED FOR THE SCRAP HEAP? 


Why have so many publicly-financed hospitals 

in California been forced to close down? Is it a 
national trend? What will be the impact on health 
care for the poor and the medically indigent? 


SOLO VS. GROUP PRACTICE 


How does the income of the physician in a small 
single-specialty group compare with that of his 
solo counterpart? Is the solo practitioner's patient 
load heavier or lighter? What about revenues per 
patient visit? Check the figures to see how you 
compare. 


ALL SET FOR TROUBLE 


How did the communities around Syracuse, N.Y., 
manage to put together a first rate emergency 
care system on a shoestring and a 35€ 

electrical switch? 





Ultrasonic Cleaning Systems 





- Designed for the Optometric Profession 


Now, with L & R Ultrasonics, 
get "cleaner than clean" 
lenses, frames, instruments, 
probes, executive lenses, test 
lenses, zyl frames, plastic 
lenses and other optometric 
parts and equipment. 


High-frequency sound waves 
sent through specially- 
developed solutions scrub 
external surfaces and hard-to- 
reach internal surfaces and 


Ultrasonic Optical 
Cleaning Solution 





Pt. 
Concentrate 


Gal. 
* Premixed 





crevices. And it all happens in 
just seconds! 


There’s an L & R ultrasonic 
cleaning system to suit every 
optometric need. They are 
lightweight, compact, easy to 
handle, and easy to use. 


A full line of L & R Optical 
Cleaning Solutions—Concen- 
trate or Pre-Mixed—are 
available to provide the most 
efficient cleaning possible, as 






T14 


well as a full line of 
accessories. The total package 
is available from L & R. 


Get all the facts. See your 
dealer or write L & R today. 


llc 


L & R Manufacturing Company 
577 Elm Street, Kearny, New Jersey 07032 
Des Plaines = Los Angeles = London 


Screw & Lens 
Setting Cement 
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AMERICAN ASSOCIATION FOR PEDIATRIC OPHTHALMOLOGY 


Joseph H. Calhoun, M. D. 
Temple University 


S. J. Cantolino, M.D. 

U. of S. Fla. 

Edmond L. Cooper, M. D. 
Kresge Eye Inst. Wayne U. 


John S. Crawford, M. D. 
U. of Toronto 


John A. Dyer, M. D. 
Mayo Clinic 

John T. Flynn, M. D. 
Bascom Palmer Eye Institute 
Eugene R. Folk, M. D. 

U. of Illinois 

Scott Foster, M. D. 
Pacific Medical Center 
Thomas D. France, M. D. 
U. of Wisc. 

Thomas Frey, M. D. 
George Washington U. 
Stephen J. Fricker, M. D. 
Harvard University 
David S. Friendly, M. D. 
Children’s Hosp. of D. C. 


Lawrence W. Hamtil, M. D. 
U. of Mo. at Kansas City 


SAHARA TAHOE HOTEL 
South Lake Tahoe, Nevada 


FIRST ANNUAL SYMPOSIUM 
February 24, 25, 26, 27, 1974 


FACULTY 
R. D. Harley, M. D. 
Wills Eye Hosp. & Research Inst. 


Eugene M. Helveston, M. D. 
Indiana University 


William F. Hoyt, M. D. 
U. of Cal. 


Malcolm R. Ing, M. D. 
Honolulu, Hawaii 

Philip Knapp, M. D. 

Edward S. Harkness Eye Inst. 
Harold P. Koller, M. D. 
Temple University 

Richard A. Manson, M. D. 

U. of Colo. 

Lois J. Martyn, M. D. 
Philadelphia, Pa. 

Marilyn Miller, M. D. 

U. of III. 

Everett A. Moody, M. D. 
South Western Medical School 


Thomas E. Moore, M. D. 
U. of Cal. 


Marshall M. Parks, M. D. 
George Washington U. 


SECOND ANNUAL COSTENBADER LECTURE 


SPEAKER 
ROBERT N. SHAFFER, M. D. 


Robert Petersen, M.D. 
Harvard University 


John A. Pratt-Johnson, M. D. 
U. of British Columbia 


Edward L. Raab, M. D. 
Mt. Sinai School of Medicine 


Robert D. Reinecke, M. D. 
Albany Med. College Union U. 


Paul E. Ramano, M. D. 
Northwestern U. 


Gary S. Sandall, M. D. 
U. of Mich. 


Alan B. Scott, M. D. e 
U. of Pacific 

William E Scott, M. D. 
U. of lowa 


Robert N. Shaffer, M. D. 
U. of Cal. 


Alfred G. Smith, M. D. 
U. of Miami 


Suzanne Veronneau-Troutman, M. D. 
New York, N. Y. 


R. C. Watzke, M. D. 
U. of lowa 


Charles Wilson, M. D. 
U. of Cal. 


Clinical Professor of Ophthalmology, University of California 


Sixteen hours of lectures and seminars. 
Morning and afternoon sessions, divided to allow time for skiing in Lake Tahoe area 
or 
recreational activity in Reno, Carson City or Virginia City. 


Tuition $150.00 Members AAPO $100.00 Resident Tuition $75.00 
Includes dinner show February 23, fondue party, and ladies luncheon fashion show. 


Address inquiries to: CONFERENCES AND INSTITUTES/GUE 
UNIVERSITY OF NEVADA 
RENO, NEVADA 89507 
or 
DONALD K. MOUSEL, M. D., Program Chairman 
975 Ryland Street 
RENO, NEVADA 89502 


From Pfizer, 
Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 


The wetter, the better: That’s why new 
Visalens™ Wetting Solution makes con- 
tacts easier on the eyes. 

Visalens Wetting Solution has a docu- 
mented contact angle of 45.8 degrees 
compared to the 55 to 60 degree angle 
reported for natural tears. The smaller the 
angle, the greater the wetting activity. 
The wetter the lenses, the better they feel. 

Visalens Wetting Solution further aids 
wearer comfort by forming a protective 
film to cushion the lens on insertion, and 
by providing the viscosity necessary to 
increase the contact time of the wetting 
agent with the lens. 

A companion product is Visalens 
Soaking /Cleaning Solution, an antiseptic 
solution containing ingredients specially 
formulated to aid in cleaning lenses ( after 
removal) of ocular secretions. 

If your patients ask you about Visalens, 
we hope you will recommend it, 
as well as Visine® eye drops, 
where appropriate. 


f 
: 
i 
| 


by Visine. | 
| Professional sample kit 
Visalens on request. 


by Vining ee Pfizer will be happy to send you a kit 
PNE contact lenses - of both Visalens Wetting Solution and 
Visalens E I. Visalens Soaking/Cleaning Solution. 
WETTING SOLUTION lor On Your Eyes Send your name and address (with zip 


wMskssConecs SEPTIC -LUBRICATING code, please) to: Visalens, 185 Price 
Easier Cin Your Eyes SSRN - 
emsC-UeAEASS = Parkway; Farmingdale, N.Y. 11735. 


iN 


ZFLUR 


By the makers of Visine ©1973, Pfizer Inc. 
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; For uninterrupted control of O.P 
-Never more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 


Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 
Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
orocedures for treatment of the disease. 
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. Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
.* glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one.in the morning) are generally needed. 
Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is not more potent. With four concentrations available, it offers a high degree of 
‘dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 
When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


. PHOSPHOLINE IODIDE tme 


(echothiophate iodide for ophthalmic solution) | 


See next page of advertisement for prescribing information. 
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|. PHOSPHOLINEIODIDE  . 
E (echothiophate iodide) 

P o in the management of 

E chronic simple (open-angle) 

3 glaucoma or glaucoma 


Tt 
ies. 





Aux 





E E 
ry 
3 secondary to aphakia 
Ei BRIEF SUMMARY manufacturing or formulating such products, etc.) should be 
> (For full prescribing information, see package circular.) warned of the additive systemic effects possible from absorp- 
= PHOSPHOLINE IODIDE ® (echothiophate iodide) tion of the pesticide through the respiratory tract or skin. During 
SEN PHOSPHOLINE IODIDE is a long-acting cholinesterase periods of exposure to such pesticides, the wearing of res- 
E inhibitor for topical use. piratory masks, and frequent washing and clothing changes 
E Indications: Glaucoma — Chronic open-angle glaucoma. may be advisable. 
d Subacute or chronic angle-closure glaucoma after iridectomy 6. Anticholinesterase drugs should be used with extreme 
= or where surgery is refused or contraindicated. Certain non- caution, if at all, in patients with marked vagotonia, bronchial 
NH uveitic secondary types of glaucoma, especially glaucoma asthma, spastic gastrointestinal disturbances, peptic ulcer, 
^ following cataract surgery. pronounced bradycardia and hypotension, recent myocardial 
E. Accommodative esotropia — Concomitant esotropias with a infarction, epilepsy, parkinsonism, and other disorders that 
EC significant accommodative component. may respond adversely to vagotonic effects. 
h Contraindications: 1. Active uveal inflammation. 7. Anticholinesterase drugs should be employed prior to 
E. 2. Most cases of angle closure glaucoma, due to the possi- ophthalmic surgery only as a considered risk because of the 
X bility of increasing angle block. possible occurrence of hyphema. 
E 3. Hypersensitivity to the active or inactive ingredients. Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
B^ Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase muscle twitching, conjunctival and ciliary redness, browache, 
Kk. medications during pregnancy has not been established, nor induced myopia with visual blurring may occur. 
= has the absence of adverse effects on the fetus or on the 2. Retinal detachment has been reported occasionally. 
l respiration of the neonate. 3. Activation of latent iritis or uveitis may occur. 
2. Succinylcholine should be administered only with great 4. Iris cysts may form, and if treatment is continued, may 
caution, if at all, prior to or during general anesthesia to patients enlarge and obscure vision. This occurrence is more frequent 
f receiving anticholinesterase medication because of possible in children. The cysts usually shrink upon discontinuance of 
^ respiratory or cardiovascular collapse. the medication, reduction in strength of the drops or frequency 
E. 3. Caution should be observed in treating glaucoma with of instillation. Rarely, they may rupture or break free into the 
- PHOSPHOLINE IODIDE in patients who are at the same time aqueous. Regular examinations are advisable when the drug is 
E. undergoing treatment with systemic anticholinesterase med- being prescribed for thetreatment of accommodative esotropia. 
EC ications for myasthenia gravis, because of possible adverse 5. Prolonged use may cause conjunctival thickening, obstruc- 
N additive effects. tion of nasolacrimal canals. 
E. Precautions: 1. Gonioscopy is recommended prior to initiation 6. Lens opacities occurring in patients under anticholinester- 
of therapy. ase therapy have been reported; routine examinations should 
^ 2. Where there is a quiescent uveitis or a history of this condi- accompany prolonged use. 
m tion, anticholinesterase therapy should be avoided or used 7. Paradoxical increase in intraocular pressure may follow 
# cautiously because of the intense and persistent miosis and anticholinesterase instillation. This may be alleviated by pre- 
D ciliary muscle contraction that may occur. scribing a sympathomimetic mydriatic such as phenylephrine. 
E 3. While systemic effects are infrequent, proper use of the Overdosage: Antidotes are atropine, 2 mg. parenterally; 
E drug requires digital compression of the nasolacrimal ducts PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
D for a minute or two following instillation to minimize drainage kg. intravenously; artificial respiration should be given if 
EX: into the nasal chamber with its extensive absorption area. The necessary. 
A hands should be washed immediately following instillation. How Supplied: Four potencies are available. 1.5 mg. package 
E" 4. Temporary discontinuance of medication is necessary if for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
E. salivation, urinary incontinence, diarrhea, profuse sweating, solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
E muscle weakness, respiratory difficulties, or cardiac irregu- age for 0.25% solution. [Also contains potassium acetate 
- larities occur. (sodium hydroxide or acetic acid may have been incorporated 
Bi 5. Patients receiving PHOSPHOLINE IODIDE who are ex- to adjust pH during manufacturing), chlorobutanol (chloral 
a posed to carbamate or organophosphate type insecticides and derivative), mannitol, boric acid and exsiccated sodium 
M. pesticides ( professional gardeners, farmers. workers in plants phosphate.] 
7315 






S» TheOphthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 


21yis\0* 


T. s 
' a # dm. * * . AR v $ 4 - 2 I 
=< be è > Ean Vo ad a WS I4 ee au p oe hae? SEA N WLR: "TA, 2... 





— -— > I “7 + ed T Pa s 
- a < DENS Ww. fae Be Ee y ls SES FISTVIS Gy z mep 
E A p " ws r. 1” A ETT : a 75 4 
COR sh v ese Somes! eee ca, SN Puce au K Pa ‘ 5 A Xon > SIME GE AY ic i - á 
D TP s a en We OP ER LUE nés eA AT rent Len MS x . Seed a sal V EV LL ! i a Ps Í 
— i - y« É ba ; J dy t " x wm is | - B M 
Ade d eu Ae cro ed ETC og bBo Wha BP te aw at ty 2 eS 
^ y eS - 
A i 





W 


In Production ... 


-CATARACT AND ABNORMALITIES OF THE LENS 
: Edited by: JOHN G. BELLOWS 





Diagram illustrating the formation of lens sutures. 
A, B, early and later fetal patterns. C an adult pattern, in superficial view. 
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The latest information on cataract and the crystalline lens is covered, including the 
structure, composition, and the characteristics of the lens. The book also deals with 
current methods of biometrics and holography measurements, developmental de- 
fects of the lens and etiology and types of cataract. Also provided is home care and 
follow-up after surgery. 

January 1975, 656 Pages, 323 Illustrations abt. $36.50 
ISBN 0-8089-0842-1 £17.50 


LÀL as adf c. ut amete ier oO N en "an. 


SELECTED TOPICS ON THE EYE IN SYSTEMIC DISEASE 


Edited by: STEPHEN J. RYAN, JR., M.D., 
RONALD E. SMITH, M.D. 


Presented here are the latest concepts on the ocular manifestations of systemic i 
disease with emphasis on pathogenesis, clinical importance, and appropriate ) 
therapy. Separate sections are devoted to Retinal Vascular Disease, Ocular Inflam- | 
matory Disease, and Rheumatic Disease. The book provides a working knowledge 
for diagnosis and treatment. ! 
June 1974, 416 Pages, 145 Illustrations $24.50 | 
ISBN 0-8089-0835-9 £11.75 | 


DIABETIC RETINOPATHY 


Edited by: JOHN R. LYNN, M.D., 
WILLIAM B. SNYDER, M.D., ALBERT VAISER, M.D. 


The topics encompass: diagnosis, epidemiology, the role of ischemia, metabolic | 
control, retinal blood flow, retinal microangiopathy, argon laser slit lamp photo- | 
coagulation, retinal neovasculazation, surgical treatment of vitreous hemorrhage, : 
pituitary ablation, leaking diabetic macula, photocoagulation treatment, electron 
microscopic diagnosis of diabetic microangiopathy. 
May 1974, 256 Pages, 236 Illustrations, some full-color 
ISBN 0-8089-0820-0 


GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 Fifth Ave., New York, N.Y. 10003 
24-28 Oval Road, London NW1 7DX 





a pertinent message from Benson’s 


What’s new in photochromic lenses? 


naraare 


New Photobrown* lenses join Photogray* and Photosun. * 
The new brown lenses range between 85% and 45% light 
transmission, and for many patients can be a cosmetic 
improvement. 


AVAILABLE NOW — Rx or plano 


*trademarks of Corning Glass Works 


BENSON OPTICAL CO., INC. 


35% Executive offices / Minneapois, Minn. 55440 » Specialists in prescription optics for more than 60 years 
Her QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST* 











ANNOUNCING 


The 44th Annual Mid-Winter Clinical Convention 


for 
Ophthalmology and Otolaryngology 


January 20-23,1975 
Los Angeles Hilton Hotel, Los Angeles, California 


Presented by The Research Study Club of Los Angeles, Inc. 


The twenty-eight hours of lectures, discussions and panel presentations for each specialty have been 
accepted for Group A credit for 28 course hours by the A. M. A. and the California Medical Society. Since 
attendance runs over 450 doctors each year, early reservations are advised. 


In 1975, Special Guest Lecturers include: 


For Ophthalmology: Professor G. W. Crock, Melbourne, Australia; Doctors C. D. Binkhorst and J. G. F. 
Vorst, Holland; Joseph S. Haas, M. D., Chicago, Illinois; John W. Henderson, M. D., 
Ann Arbor, Michigan 


For Otolaryngology: Professor |. Friedmann, M. D., D. Sc., F. R. C. Path., Middlesex, England; Charles F. 
Ferguson, M. D., Boston, Massachusetts; Jack V. Hough, M. D., Oklahoma City, 
Oklahoma; and M. Eugene Tardy, Jr., M. D., Chicago, Illinois 


Completing the schedule for this five day event is a Cadaver Course-Surgical Anatomy of the Orbit and 
Adnexa (individual dissection), and an educational exhibit of commercial products. 


Additional information and reservations may be obtained by writing Dr. Russell M. Decker at P. O. Box 
49412, Los Angeles, California 90049. Phone contact: Richard W. Pruter, Executive Secretary (213) 
476-5616. 


- NiW KEELE 
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IS NON-ELECTRIC 





Continuing its tradition of worldwide 
leadership in cryo-surgery, Keeler offers the only 
two Amoils Non-Electric Cryo units for every 
ophthalmic surgery need. Every budget. Both 
feature the reliability know-how and quality you 
assume with Keeler Amoils. 

Keeler Amoils Non-Electric ophthalmic Cryo 
unit ACU20 for all ophthalmic procedures incor- 
porates instant freeze and defrost with the touch 
of a foot pedal. The freeze-defrost cycle may be 
interrupted at any time as often as necessary, 
thereby, considerably reducing the time required 
for retinal procedures. Move the Cryo unit any- 
where, at any height in the O.R. without the in- 
convenience of an electric cord underfoot. 

Choose from the usual full range of probe 
configurations. The probe cable is limp and 
flexible with no springy flex to disturb delicate 
manipulations. 

Keeler Amoils portable Non-Electric ophthal- 
mic Cryo unit NCS20 is compact—inexpensive. 
Designed to replace disposable Cryo units which 
have limited shelf lives, less control and reliability. 








The NCS20 is ideal — —— 
where equipment budgets are 
lean and is perfect as an ad- 
ditional back up for the 
larger ACU20 or regular 
electric Amoils. The probes 
are fully interchangeable 
between the NCS20 and 
ACU20. This unit features a 
3 to 5 second rapid defrost 
with instantaneous 
freezing and it is light- 
weight and portable 
enough for emergency use 
and requires a minimum of 
storage space. If service is ever 
needed our in-house factory 
trained staff will quickly and 
efficiently service and repair all 
Amoils cryogenic equipment. 





45B Parkway, Lawrence Park Industrial Park, Broomal 
31211 Floweridge Drive, Palos Verdes Peninsula, Cali 


Also available from: Storz Instrument Company and other appointed dis 
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As leaders in the field of contact 
ins research, we know that many 
atients are still not able to wear 


ontacts comfortably, with good vision. 


For many of them, we now offer 
omething new. A lathe-cut, 
ydrophilic lens. The HydroCurve® 
hefilcon A) Contact Lens PHP* 

To do so required years of 
esearch. 

We experimented with different 

aterials to ascertain the purity and 
tability of different polymeric 
tructures. We conducted exhaustive 
nicrobiological and chemical tests. 

e studied the effects of lenses on 


nimals under various test conditions. 


inally, we recorded well over 1,000 
linical in-use case histories. 
The culmination of this research 


ONTA M Sy 


hydrophilic lens which conforms to 
the corneal curvature, allowing the 
comfortable correction of ametropia. 
Fit from a small trial set, the lens is 
available in a variety of base curves 
and diameters, as well as a full range 
of powers. This offers the patient goo 
visual acuity and allows the 
practitioner maximum flexibility in 
fitting and prescribing. , 

The HydroCurve? (hefilcon A) 
Contact Lens PHP* is now available 
nationally through Soft Lenses, Inc. 
or selected local contact lens labs, 
which also offer complete informatio 
and service in the use and care of 
HydroCurve products and supplies. 

For more information about 


HydroCurve from Soft Lenses, Iné., 
call us toll-free at (800) 854-2790. In 
s a soft and pliable, lathe-cut, <> California, call (800) 542-6000. 


SOFT LENSES, INC. 
FROM THE RESEARCH COMPANY: 
CONTINUOUS CURVE CONTACT LENSES, INC 


8006 Engineer Road, San Diego, California 92111 





HYDROCURVE ? (hefilcon A) CONTACT LENS 


fabricated from PHP* polymer (poly (2-hydroxyethyl 
methacrylate) 46% water 54%) 
DESCRIPTION—The HydroCurve® (hefilcon A) Contact Lens 
PHP* is a hemispherical shell of approximately 14 mm. chord 
diameter and 0.1 to 1.0 mm. thickness. It consists of 4676 poly 
(2-hydroxyethyl methacrylate) and 54% water by weight when 
immersed in normal saline. 
ACTIONS-In its hydrated state a HydroCurve® (hefilcon A) 
Contact Lens PHP* becomes soft and pliable. When placed on the 
human cornea the hydrated lens acts as a refracting medium to 
compensate spherical ametropias. The material has a refractive 
index of 1.43. 
INDICATIONS—HydroCurve® (hefilcon A) Contact Lenses 
PHP* are indicated for the correction of visual acuity in persons 
with nondiseased eyes who have spherical ametropias; refractive 
astigmatism of 1.50 diopters or less and/or corneal astigmatism of 
2.00 diopters or less. 
CONTRAINDICATIONS-H ydroCurve* (hefilcon A) Contact 
Lenses PHP* are contraindicated by the presence of any of the 
following conditions: 
l. Acute and subacute inflammations of the anterior segment of 
the eye. 
. Any eye disease which affects the cornea or conjunctiva. 
. Insufficiency of lacrimal secretion. 
. Corneal hypoesthesia. 
. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 
WARNINGS 
Medicants and Eye Drops: The HydroCurve® (hefilcon A) 
Contact Lenses PHP* must be stored ONLY in BOILnSOAK® 
Solution. No ophthalmic solutions or medicants, including 
conventional contact lens solutions, can be used by HydroCurve® 
(hefilcon A) Contact Lens PHP* wearers prior to or while the lens 
is in place on the eye. Also, no solutions, including conventional 
contact lens solutions, other than BOILnSOAK® and the 
recommended cleaners BOILnSOAK® or Pliagel® or Soft/Mate® 
may be used on the HydroCurve® (hefilcon A) Contact Lens PHP* 
when the lens is off the eye. 
Abrasions and Infections: If the lenses become less comfortable 
to the wearer than when they were first placed on the wearer's 
corneas, this may indicate the presence of a foreign body. The lens 
should be removed immediately and the patient examined. If any 
eye abrasion, ulceration, irritation or infection is present, a 
physician should be consulted immediately. 
Lens Sanitation: Patients must adhere to recommended daily 
sanitary care of the HydroCurve® (hefilcon A) Contact Lenses 
PHP* Failure to follow this procedure may result in development 
of serious ocular infections. 
Wearing Restrictions: The HydroCurve® (hefilcon A) Contact 
Lens PHP* should be removed before sleeping or swimming or in 
the presence of noxious and irritating vapors. 
Visual Blurring: When visual blurring occurs the lens must be 
removed until the condition subsides. 
PRECAUTIONS 
Storage: HydroCurve® (hefilcon A) Contact Lenses PHP* must 
be stored ONLY in BOILnSOAK® Solution. If left exposed to air, 
the lenses will dehydrate. If a lens dehydrates, it should be soaked 
in BOILnSOAK? Solution until it returns to a soft, supple state. 
Cleaning and Disinfecting: HydroCurve® (hefilcon A) Contact 
Lenses PHP* must be BOTH cleaned and disinfected daily. One 
procedure does not replace the other. CLEANING is necessary to 
remove mucus and film from the lens surface. This can be 
accomplished by using either BOILnSOAK® or Pliagel® or Soft/ 
Mate? on a daily basis. Excessive deposits may damage the lens; 
therefore, if this occurs, review care of lens with patient. 

DISINFECTING with the Hydrotherm® Patient Unit and 
BOILnSOAK? Solution has been shown to prevent the growth of 
certain organisms, namely Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida albicans, and Herpes 
simplex, on the lens and in the HydroCurve® Carrying Case with 
the porta-FLOW* Transfer Unit (basket). 

HydroCurve? (hefilcon A) Contact Lenses PHP* must be 
cleaned daily with fresh BOILnSOAK«? or Pliagel® or Soft/Mate? 
Fresh BOILnSOAK? Solution must be used daily for storing the 
lenses. The HydroCurve? Carrying Case must be emptied and 
refilled with fresh BOILnSOAK® Solution just before disinfecting 
the lenses. 

If a Hydrotherm? Patient Unit is not available for disinfecting 
the lenses, the lenses must be boiled in their carrying case 
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ina pan of water for 15 minutes. P 
Hygiene: Patients must be instructed to wash and rinse hands 
thoroughly, and dry with a lint-free towel before handling the lenses. ee | 

Cosmetics, lotions, soaps and creams must not come in contact 
with the lenses since eye irritation may result. If hair spray is used 
while the lenses are being worn, the eyes must be kept closed until s 
the hair spray has settled. LM 
Fluorescein: Never use fluorescein while the patient is wearing 
the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution and 
wait at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 

ADVERSE REACTIONS-—Serious corneal damage may result 
from wearing a lens which has been soaked in a conventional 
contact lens solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the patient 
sleeping with the lens on or wearing a hypotonic lens. If a lens 
adheres for any reason, patients may be instructed to apply a few 
drops of BOILnSOAK® Solution and wait until the lens moves 
freely before removing it. 

Rainbows or halos around objects or blurring of the vision may 
occur if the lenses are worn continuously for too long a time. 
Removal of the lenses and a rest period of at least one hour 
generally relieves these symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are 
not normal; if these symptoms occur, the patient should be 
examined to determine their cause. 

DOSAGE AND ADMINISTRATION-Conventional methods of 
fitting contact lenses do not apply to HydroCurve® (hefilcon A) 
Contact Lenses PHP* For a detailed description of the fitting 
technique, refer to the HydroCurve® Fitting Guide, additional 
copies of which are available from: Soft Lenses, Inc., 8006 Engineer 
Road, San Diego, California 92111. 

There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following 
initial daily wearing schedule should be stressed to the patient: « 


Maximum Wearing Time 
(Continuous Hours) 


Maximum Wearing Time 
y (Continuous Hours) Day 


Da 
1 
2 
3 
4 
5 
6 
7 


all waking hours* 
*Lenses should never be worn 24 hours a day. 





Care must be taken on the initial visit to assure that the patient is 
supplied with a HydroCurve® Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As 
with any contact lens, regular recall visits are necessary to assure 
patient health and compliance with instructions. 

In Use Durability: With normal use and patient care, 
HydroCurve? (hefilcon A) Contact Lenses PHP* have been shown 
to be durable for a minimum of one year. 

HOW SUPPLIED-—Each lens is supplied sterile in a glass vial 
containing sterile normal saline solution. The glass vial is marked 
with the base curve, dioptric power, diameter, thickness and the 
manufacturing lot number of the lens. 

To assure proper lens care and handling, each HydroCurve® 
patient must be supplied with a complete HydroCurve® Patient 
Care Kit. 

The HydroCurve® Patient Care Kit is a package required for 
lens cleaning, disinfecting and storing consisting of the following: 


porta-FLOW® Transfer Unit (basket) Cat. #1001 
HydroCurve® Carrying Case Cat. #1002 
Hydrotherm® Patient Unit Cat. #1003 
BOILnSOAK® Solution Cat. #1004 
Pliagel® Sterile Cleaner (optional) or Cat. #1005 
Soft/Mate® Sterile Cleaner (optional) Cat. #1006 


Patient Instructions Cat. #1007 


Soft Lenses, Inc. 
8006 Engineer Road 
San Diego, California 92111 


HydroCurve? Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,657) 
Trade Mark of Automated Optics, Inc. 


PE ophthalmics 


help take 
the pressure off... 


“PINK GREEN BLUE 
Simplify identity — Simplify RX 

Simplify instructions — Simplify usage 

15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 

Yo % (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 
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OPHTHALMOLOGIST 


Group Health Association of Washington, D.C. is ex- 
panding rapidly and is seeking a board eligible or board 
certified ophthalmologist to function as a consultant in 
a multispecialty medical group with about forty in- 
ternists and sixteen pediatricians. A full range of op- 
tometric and optical services are coordinated with the 
Ophthalmology Department to provide comprehensive 
eye care. 

As one of the oldest and well-established Prepaid 
Group Practices, we are presently serving almost 
100,000 members in Washington, D.C. and suburban Vir- 
ginia and Maryland. 

A career with G. H. A. offers varied clinical experi- 
ence in a medical group which is dedicated to excel- 
lence in primary and specialty medical care; a pleas- 
ant environment; academic and teaching affiliations; 
excellent income and generous benefits including: 
holiday, education, and sabbatical leave; teaching 
time; pension plan, deferred income plan; life, dis- 
ability, malpractice and family health insurances. 

Positions available on or before July 1, 1975. 


For further information, please write or telephone: 


Peter Birk, M.D., Medical Director 
Group Health Association, Inc. 
2121 Pennsylvania Ave., N.W. 
Washington, D.C. 20037 
202-872-7353 


An Equal Opportunity Employer 


Self-correcting needle 
finds position, depth 
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PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 

O Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-55 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


$19.45 


DR. 
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RESERVE 
UNIVERSIT Y 


DEPARTMENT OF CONTINUING 
EDUCATION 


ANNOUNCES A COURSE ON STRABISMUS 


Friday and Saturday, November 22, 23, 1974 


At 


Marriott Inn, Cleveland, Ohio . 


To be announced. Registrants are 
invited to request specific sub- 
jects. 


FACULTY: Philip Knapp, M.D. 


Webb C. Chamberlain, Jr., M.D. 
William E. Scott, M.D. 

Edward A. Dunlap, M.D. 

Hiram H. Hardesty, M.D. 


Registration fee is $100.00. Residents 
$40.00 


For further information write: 


Hiram H. Hardesty, M.D. 


University Suburban Health Center 


1611 South Green Road 
Cleveland, Ohio 44121 


"BUT WE ARE!... g 
Slim and trim and perfectly pro- rta 


portioned. You'll love to hold us. 3 N 

To find out more about us and the 

other shapely American models MIC 
SCISSOFS 


created by Sparta, make a date 


with your Sparta representative b.e f 
to introduce us.” 


SPARTA INSTRUMENT CORPORATION 
305 FAIRFIELD AVENUE / FAIRFIELD, N.J. O70006 / (201) 575-1344 





THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
presents the 
FOURTH ANNUAL BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
JANUARY 6 THROUGH MARCH 1, 1975 


The course consists of lectures and demonstrations by an experienced proven faculty of ophthalmologists and 
basic scientists from many institutions. It is directed toward the requirements of residents and prospective 


residents in ophthalmology. 
The curriculum includes: 


Anatomy 

Physiology 

Pathology 

Biochemistry 
Neuro-ophthalmology 
Embryology and Genetics 
Microbiology 

Medical Ophthalmology 


Pharmacology 
Optics 
Refraction 
Glaucoma 
Motility 

Visual Fields 
External Disease 


Tuition is $600.00. For further information and application forms please write: Richard S. Ruiz, M.D., Director of 
the Program in Ophthalmology, 1121 Hermann Professional Building, Houston, Texas 77025. 


UE EYE FOUNDATION OF AMERICA 


A 

THE DEPARTMENT OF OPHTHALMOLOGY 
L.S.U. MEDICAL SCHOOL 

PRESENT A 
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SYMPOSIUM ON 
SHEE DISEASES AND SURGERY 
Pte OF THE CORNEA 


EET JANUARY 17-18, 1975 








Hu GUEST SPEAKERS 

EEE DR. ARTHUR S. BORUCHOFF 
DR. STUART |. BROWN 

DR. RICHARD H. KEATES 


DR. RICHARD A. THOFT 
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DEPARTMENT OF OPTHALMOLOGY 
L.S.U. MEDICAL CENTER 

1542 TULANE AVENUE 

NEW ORLEANS, LA. 70112 








Insecticides, fungicides, 
disinfectants, fertilizers-- 
these are just a few of 

the thousands of chemical 
*:) agents used by farmers 
5:5. and gardeners that are 

` potentially dangerous to 
their health. 


For quick, ready infor- 
mation on these hazards, 
there's a valuable guide: 
HEALTH HAZARDS IN 
FARMING & GARDENING. 
Prepared by the AMA, it 
provides authoritative, 
detailed information on 
these health hazards and 
their emergency treatment. 


To order your copy ($1 ea.) 
of HEALTH HAZARDS IN 
FARMING & GARDENING, 
OP-389, write: Order Dept., 
American Medical Asso- 
ciation, 535 N. Dearborn 
St., Chicago, Ill. 60610. 


FARMING AND 
GARDENING 
MAY BE 
HARMFUL TO 
YOUR PATIENTS’ 
HEALTH 





Some forty years ago, 

Bausch & Lomb pioneered 
what became, and still is, the 
standard of what a refractor 

should be. The Greens’ Refractor. 

Not surprisingly, a Greens’ 

from the ‘30s, in proper tune, sells 
for:more now than it did new. 
But then even.a standard can be 
improved; made easier to use; 
more pleasing to thë eyes.. 
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máke the E ns’ il Refractor nicer to look 
at. And quicker; easier to use. 

Like synchronized cross cylinders with 
concentric contro] knobs. So you can align 
cylinder axes and flip the cross cylinder with 
a single, simple hand movement. 

Like a flip-up 2.00D cylinder loupe. In- 
creased cylinder range, no plug-in auxiliary 
to Slow you down unless the cyl is over 4.50D. 

Like a shutter disc with more built-ins. 


lee rep rods, so you won't need an extra 


Oupé, Six and ten diopter prisms for quick 
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accessories can be rearratigee on 
disc to suit your particular preference. — TN 
Like a lens in the readout aperture. A cor- 
neal sighting device. An easily removed, 
washable brow rest. A new 4-chart card- 
holder system that flips and rotates, to mini- 
mize card changes. And a sealed aperture 
system to help keep the lenses dust-free. 

Like to know more? Call your nearest B&L 
representative or authorized B&L Instrument 
Dealer today. We'd like to show you classic 
simplicity made simpler. 


BAUSCH & LOMB 


Mark of Leadership 
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for treatment of "T 
HERPES SIMPLEX KERATITIS 


brand of 





XIL. IDOXURIDINE 


offers two convenient 
- dosage forms 


Day — 'Stoxil Solution (0.1%) is more 
convenient for daytime use. Recommended 
dosage is one crop in each infected eye 
every hour (and every 2 hours at night). 


Before prescribing, see complete prescribing informa- 
tion in SK&F literature or PDR. The following is a brief 
summary. 


Indications: Only in the treatment of herpes simplex 
keratitis. 


Description: 'Stoxil Opathalmic Solution contains 
idoxuridine (5-iodo-2'-deoxyuridine) 0.1% (1 mq./ml.) 
in distilled water; sterile when packaged. Preserved 
with thimerosal, 1:50.000. ‘Stoxil’ Ophthalmic Oint- 
ment contains idoxuridine 0.5% (5 mg./gram) in a 
petrolatum base. (White petrolatum and liquid petro- 
latum are inactive ingredients. ) 


Contraindications: Contraindicated in patients with 
known or suspected hypersensitivity to any of its 
components. 


Warning: Usage in Pregnancy —Idoxuridine should 
beadministered with caution in pregnancy or in women 
of childbearing potential. Although teratogenic effects 











Night — 'Stoxil' Ointment (0.5%) is convenient 


for h.s. application, since one dose is sufficient 


for the entire night. (If desired for daytime use, 
the remaining 4 applications should be made q4h.) 


were reported in one study with rabbits when idoxuri- 
dine was :nstilled into the eye, these effects were not 
observed in a subsequent, more detailed study. even 
at doses substantially higher than those in the preced- 
ing study. 


Precautions: Some strains of herpes simplex appear 
to be resistant. If there is no response in epithelial 
infections after 7 or 8 days of treatment, other forms of 
therapy should be considered. 


The recommended frequency and duration of ad- 
ministration should not be exceeded. 


'Stoxil is not effective in corneal inflammations in 
which the virus is not present. 


Corticosteroids are usually contraindicated in herpes 
simplex keratitis. 


Boric acid should not be used during the course of 
therapy. 


‘Stoxil’ Ophthalmic Solution should not be mixed 
with other medications. 


Adverse Reactions: Occasionally irritation, pain, 
pruritus, inflammation, edema of the eye or lids and, 
rarely, allergic reactions have been reported. Photo- 
phobia has occurred. Occasionally, corneal clouding, 
stippling and small punctate defects in the corneal 
epithelium have been observed. The punctate lesions 
may be a manifestation of the infection. 

How Supplied:0.1% Ophthalmic Solution (1 mg./ml.), 
in 15 ml. bottles with dropper; 0.5% Ophthalmic Oint- 
ment (5 mg./gram) in 4 gram tubes. 

Stability: The Solution should be stored in refrigerator 
until dispensed. 'Stoxil' Ophthalmic Ointment does 
not require refrigeration. 


Smith Kline & French Laboratories SIASF 
Division of SmithKline Corporation, Phila., Pa. 19101 











Alza introduces a significant medical breakthrough 


PRECISION DRUG THERAPY WITH 
MINIMAL BODY INTERFERENCE 





Because of inefficiencies in traditional drug de- 
livery forms and schedules, excessive amounts of 
medication are frequently a necessity. Healthy tis- 
sues are flooded with drug — often with unwanted 
side effects resulting. 

Meanwhile, many drugs of known efficacy 
remain unused because current delivery modes 
either cause side effects or fail to maintain thera- 
peutic levels for the necessary amount of time. 

ALZA intends to change this significantly — not 
by creatirfg new drugs but by optimizing therapy 
through precision drug delivery. 


The ALZA Therapeutic System — 
a Programmed Drug Dosage Form 


Precision drug therapy with minimal body inter- 
ference is now a reality — embodied in ALZA's 
Therapeutic Systems. 

The goals of an ALZA Therapeutic System areto: 
— administer the drug as close to the desired site 
of therapy as possible 
— use the minimum amount of drug (much less 
than by conventional administration) 

— reduce the incidence and severity of side effects 
— achieve drug delivery at a precise rate, around- 
the-clock, for an extended period of time 

— reduce the frequency of drug administration, 
and thus offer the opportunity for enhanced 
patient compliance. 


"Zero Order" Drug Delivery 


An ALZA Thera- 
peutic System is a 
programmed drug 
dosage form. It is 
a precision instru- 
ment capable of 
administering a 
drug, unattended, at a prescribed rate over a pre- 
scribed, extended period of time. 

In the first ALZA Therapeutic System, through 
the use of rate-controlling membranes, the pro- 





^ — INADEQUATE 
TIME ——> 
ZERO ORDER fA FIRST ORDER 


©1974 ALZA CORPORATION 








grammed drug delivery approaches zero order 
(i.e., a constant level...near the therapeutic ideal). 


Therapeutic Systems on the Horizon 


Therapeutic Systems in varying stages of devel- 
opment include a system that releases a drug 
within the uterus at a controlled rate; a portable 
parenteral delivery system which would make pre- 
cise intravenous medication available for the first 
time to the ambulatory patient; and a transdermal 
delivery system for transporting drug through the 
skin into the systemic circulation at a controlled 
rate without involvement of the gastrointestinal 
tract. 

Still further in the future are drug delivery sys- 
tems that detect and respond to changes in the 
body's own biochemistry. The body's natural dis- 
ease indicators would trigger the release of drugs 
from reservoirs placed in the body cavities. 


ALZA's Multidisciplinary Approach 


To develop the Therapeutic Systems concept, 
ALZA has invested six years and millions of 
dollars, and has gathered one of the most diverse 
staffs of scientific and technical specialists ever 
assembled in the pharmaceutical industry. They 
include engineers, biologists and physical scien- 
tists as well as pharmacists and physicians. 


A First in Medicine — 
an Ocular Therapeutic System 


Already, more than 100 
patents have been granted 
or applied for. Meanwhile, 
ALZA looks forward to serv- 
ing ophthalmology in the 
immediate future with the 
Ocular Therapeutic System 

— the first in a series of projected ALZA Thera- 
peutic Systems for all medicine. 


alza pharmaceuticals 


DIVISION OF ALZA CORPORATION 
950 PAGE MILL ROAD 
PALO ALTO, CALIFORNIA 94304 
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Atlast — 
the eyes have It... 


f 





DEXON  - 
polyglycolic acid 
suture for ophthalmic 
surgery. 
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Finally, a suture with dependable absorption 
and minimal tissue reaction. 


Now there is an absorbable ophthalmic suture you 
can depend on — DEXON polyglycolic acid suture. 
Unlike catgut, DEXON absorbs at a predictable and 
uniform rate...with very 
little tissue reaction. It 
handles more easily than 
gut and has greater initial 
tensile strength. And it 
holds a secure knot. 

What is more, with 
DEXON,.there is no 
postoperative trauma or inconvenience due to removal 
of sutures... and only minimal trauma throughout the 
procedure, thanks to the extra-fine diameters of the 
needles and suture strands 
(the 7/0 DEXON strand 
is comparable to an 8/0 
gut). 

The DEXON Ophthal- 
mic suture is available on a 
full range of DAVIS+GECK 
ophthalmic needles in sizes 
4/0 to 7/0. It has already been successfully used in 
cataract, eye muscle, and oculoplastic surgery. 

DEXON Ophthalmic polyglycolic acid suture...a turning 
point in ophthalmic surgery. 


CATARACT SURGERY 






Chromic gut in left eye, 4 weeks DEXON in right eye, 4 weeks 
postoperative. Sutures still ' ` postoperative. Sutures being 
unabsorbed, obvious irritation. absorbed uneventfully. 





EYE MUSCLE SURGERY 
Iu (CEN E ef 





DEXON, 10 days postoperative 
tive (correction of exotropia). (second operation). No reaction, 
Marked reaction. eyes clear. Problem corrected. 





Chromic gut, 10 days postopera- 








b DAVIS+GECK 


American Cyanamid Company 
Pearl River, N.Y. 10965 


See next page for complete prescribing information. 


At last, an absorbable 
ophthalmic suture you 
can depend on... 
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Complete Product Information 


DESCRIPTION DEXON polyglycolic acid Su- 
ture— Ophthalmic is a homopolymer of gly- 
colic acid. The sutures are sterile, inert, 
noncollagenous, nonantigenic, nonpyrogenic, 
flexible, braided, undyed, with a natural beige 
color. They are uniform in size and tensile 
strength, but are smaller in diameter than Ab- 
sorbable Surgical Sutures of equivalent tensile 
strength. 


ACTIONS When DEXON is placed in tissues a 
minimal tissue reaction occurs, which is fol- 
lowed by a microscopic layer of fibrous con- 
nective tissue which grows into the suture 
material. 


Animal studies (subcutaneous tissue in rats, 
rabbits and dogs) revealed minimal absorption 
at 7to 15 days, significant absorption at 30 days, 
and maximum resorption after 60 to 90 days. 


Tensile strength, not being a function of the 
absorption rate, may vary from tissue to tissue, 
depending in part on the rate of hydrolysis. The 
early tensile strength of DEXON is reported to 
be greater than that of comparable chromic cat- 
gut. In animal studies (subcutaneous tissue of 
rats, rabbits and dogs) there occurred a 30 to 
5096 loss of initial tensile strength in one week 
and 60 to 80% loss in two weeks, at which time 
as in the case with chromic catgut no useful 
residual tensile strength remains. 


INDICATIONS DEXON ophthalmic sutures 
are indicated whenever absorbable sutures are 
employed in ophthalmic surgery. 






DEXON polyglycolic acid suture. 


CONTRAINDICATIONS DEXON is con- 
traindicated where extended approximation of 
tissues under strain must be maintained. 


WARNINGS Do not resterilize. Discard 
opened, unused sutures. 


PRECAUTIONS Knots with DEXON polygly- 
colic acid Suture must be properly placed to be 
secure. Therefore, place first throw in precise 
position for the final knot, using a double loop; 
tie second throw square, using horizontal ten- 
sion; additional throws are advisable. 


Skin and conjunctival sutures which remain in 
place for periods of longer than seven days may 
cause localized topical irritation and the ex- 
tended portion of suture may be snipped off 
after five to seven days, as indicated. 


ADVERSE REACTIONS Chemosis, lid edema, 
suture cysts, and excessive mucous accumula- 
tions around the suture sites have been reported 
in the ophthalmic clinical trials. The rate was 
approximately one per hundred cases. 


Tissue reaction or inflammation, fibrous 
or granulation tissue, wound separation and 
bleeding and accumulation of fluid around sub- 
cuticular stitches have been reported in non- 
ophthalmic surgery. 


As with other sutures, granulomatous reactions 
and keloid formation have been reported fol- 
lowing the use of DEXON in certain patients 
where skin and subcutaneous tissue was su- 
tured. The reported incidence of granulomatous 
reactions in the ophthalmic clinical trial was 
less than 1.5 per hundred cases. 


DOSAGE AND ADMINISTRATION Use as 


required. 


Do not resterilize. Discard opened un- 
used sutures. 


HOW SUPPLIED Suture sizes 4-0 through 7-0 
affixed to the various Davis & Geck ATRAU- 
MATIC® needles, single or double armed, in 
one dozen packages. Needle styles include taper 


points and a variety of cutting-edged designs. 
REV. 8/74 


DAVIS+GECK 


American Cyanamid Company 
Pearl River. N.Y. 10965 











THE FIRST 
INTERNATIONAL PHOTOCOAGULATION CONGRESS 





. Columbia University | 
College of pa seis and Surgeons 
an 
The Edward S. Harkness Eye Institute 


The Waldorf-Astoria . New York 
September 28 - October 1, 1975 


Congress Registration and Information: Francis A. L Esperance, Jr, MD. 
McRand Enterprises Inc. - Congress Managers Congress Chairman 

20 North Wacker Drive 

Chicago, Illinois 60606 
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in glaucoma* therapy 


Because her career can’t tolerate 
blurred vision from her drops 


DIAMOX tablets 


Acetazolamide 125mg.and 250mg. 
during working hours 


When drop-induced blurred vision —or spasm of accommodation and dimming — 
create problems for the glaucoma patient whose work or activities demand visual 
acuity, scheduling the therapeutic regimen between DIAMOX and drops may help. 


Importantly, DIAMOX: 


s e Does not interfere with the activity of the miotics or othertopicals — 
e May provide a complementary effect with miotics by reducing secretion 
of aqueous humor 


e Quarter-scored tablets prcvide flexible dosage and easier titration 


DIAMOX sequeis 


ACELAZOIAMICS $3553. casus 
the most convenient regimen 


In SEQUELS form, the effects of DIAMOX are prolonged up to 18-24 hours, thus al- 
lowing theconvenienceof b.i.d. dosage. Inaddition,theslow release of small amounts 
of acetazolamide helps even out peaks of pressure. 








*Indicated in chronic simple (open-angle) glaucoma and secondary glaucoma 


Indications: Tablets and Parenteral only: For adjunctive treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, unlocalized seizures). All forms: Chronic simple (open 
angle) glaucoma, secondary glaucoma, and preoperatively in acute angle closure glaucoma where delay of sur- 
gery is desired in order to lower intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are depressed, in marked kidney and liver 
disease or dysfunction, suprarenal gland failure and hyperchloremic acidosis. Long-term use in chronic non- 
congestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated in mice at more than ten times the equiv- 
alent therapeutic doses have not been evidenced in humans, do not use DIAMOX in pregnancy, especially during 
the first trimester, unless expected benefits outweigh these potential adverse effects. 


Precautions: Increasing the dose may increase drowsiness and paresthesia and decrease diuresis. Adverse re- 
actions common to all sulfonamide derivatives may occur: fever, rash, crystalluria, renal calculus, bone marrow 
depression, thrombocytopenic purpura, hemolytic anem:a, leukopenia, pancytopenia, agranulocytosis. Early 
detection is advised and if such occur, discontinue drug and institute appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) paresthesias, particularly a “tingling” feeling in the extremi- 
ties; some loss of appetite, polyuria, drowsiness, confusion. Long-term therapy: An acidotic state may supervene 
usually corrected by bicarbonate. Transient myopia. Other: (occasional) urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 

a ÉD ees. 


Think of it as 
an eyelid in a tube 


Lacri-Lube" sterile, ophthalmic ointment. 
The first ointment designed solely to 
protect and lubricate the eye. 





When you want to lubricate and protect an exposed, desensitized or 
dehydrated eye (and that’s all you want to do) specify Lacri-Lube. 
Lacri-Lube contains no medication. The risk of drug sensitivity is 
virtually eliminated. Lacri-Lube is pressure filtered therefore you 
don’t have to worry about foreign particle irritation. And Lacri-Lube 
is guaranteed sterile and will re-sterilize itself even if contaminated 
inadvertently. 


Lacri-Lube offers effective adjunctive therapy for a variety of ophthalmic 
conditions: 


Exposure keratitis Lacri-Lube protects and lubricates the exposed cornea * 
in a variety of conditions characterized by the risk of exposure keratitis: Bells 
Palsy; ectropion; exophthalmia; traumatic lid damage. 


Decreased corneal sensitivity Lacri-Lube protects and lubricates the cor- 
nea desensitized by conditions such as trigeminal nerve palsy or herpes 
simplex keratitis. 


Surgical indications Lacri-Lube provides effective lubrication and protection 
of the uninvolved eye during ophthalmic surgery. In non-ophthalmic surgeries 
Lacri-Lube protects and lubricates the eyes which may remain open due to the 
effects of general anesthesia. 


Keratitis sicca Chronic dry eye can benefit from the 24-hour lubrication 
provided by the use of Lacri-Lube at night and Liquifilm^ Tears during the day. 


Recurrent corneal erosions Nighttime use of Lacri-Lube reduces the possibility 
of lid adherence which may result in recurrence of the erosion. 


AIlERGAN 


CO Irvine, California 






When a patient's eye can’t 
protect or lubricate itself... 
LACRI-LUBE CAN. 


Lacri-Lube contains: White petrolatum, mineral oil, 
nonionic lanolin derivatives, chlorobutanol (chloral derivative 
as preservative) 0.5%. Supplied in 3.5 gm tubes. 
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FOR STORAGE 





FOR AUTOCLAVING 
FOR PROTECTION 


FOR MICROSURGERY INSTRUMENTS 


-meshing base and li 


inter 


des gentle, safe protect 


Stainless Steel case with silicone 
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by hold 
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instruments in place during autoclaving and/or storage 


: large size. 
$74.00 
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E-7212 Case, Micro Instrument, Autoclavable, STORZ 
losed) 


34 cm. x 16 cm. x 3 cm. (i 


same as 
$62.50 


E-7214 Case, Micro Instrument, Autoclavable, STORZ 


E-7212 except small size. 19 cm. x 13 cm. x 3 cm. ......... 
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BASIC SCIENCE COURSE IN ME PERAE MAT. 
AT STANFORD 


July 1 through September 12, 1975 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 
University of California, Davis 

Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, Physiology, 
Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, Neuro-ophthalmology, 
Optics and Theory of Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, P. Ellis, M. Hall, J. 
Hetherington, Jr., M. Hogan, A. Jampolsky, R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. 
Sogg, W. Stell, P. Thygeson and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 
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Because Burroughs Wellcome Co. Cortisporin Ophthalmic Preparations 
agrees with recent F.D.A. recom- are potent yet gentle. 


mendations that products like 
Cortisporin* Ophthalmic Ointment 
and Suspension should be pre- 
scribed only by physicians with 
Special training and knowledge in 
ophthalmology—this message is for 
your eyes only. 


—Potent antibacterial action works 
against a wide range of suscepti- 
ble pathogens. 


—Gentle anti-inflammatory effect 
works against swelling, pain, itch- 
ing and corneal neovasculariza- 
tion. 


—Two sterile forms: Ointment and 
Suspension. 
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CONTINUING EDUCATION SERIES 
$ THE WILMER OPHTHALMOLOGICAL INSTITUTE 
i THE JOHNS HOPKINS HOSPITAL 
: BALTIMORE, MARYLAND 


January 13-14-1975 
PRINCIPLES AND CLINICAL APPLICATION OF FLUORESCEIN ANGIOGRAPHY 


` Quest Lecturer:- Howard Schatz, M. D., San Francisco 
Wilmer Faculty:- Stuart L. Fine, M. D. A. Edward Maumenee, M.D. 
Daniel Finkelstein, M. D. Ronald G. Michels, M. D. 
Robert Flower, B. S. David H. Orth, M. D. 
Terry George, R.B.P. Arnall Patz, M. D. 
William R. Green, M. D. John W. Payne, M. D. 
James S. Kelley, M. D. Robert B. Welch, M. D. 


The Course covers the basic principles of fluorescein photography in the doctor's office and hos 
of commercially available equipment, fluorescein ancioscopy, principles of interpretation of fluorescein angi 
clinical application of these findings in retinal vascular, macular diseases and ocular tumors. 


Formal lectures are combined with small conferences for individual instruction. 
Enrollment is limited and advance recistration is required. 
Fee: $175.00 (Residents: $100.00) Includes luncheons & banquet. 


For registration or information send check payable to Wilmer Fluorescein Course: 
Mrs. S. Podell, secretary to 
Arnall Patz, M. D. 
Wilmer Cphthalmological Institute, Room 155 
The Johns Hopkins Hospital 
Baltimore, Maryland 21205 


Future Courses: Laser Photocoagulation A 
External Diseases JI 


. Each gram contains A 
B Sulfate 5,000 units; zinc be -400 
SORIA sulfate (equivalent to3.5n 3.5mg ne 
mg; hydrocortisone 10- 
Mite Rn as. Tubes of o OZ | 
 mictip. 2s st | 


E Each cc contains Aerosporin* brand Polymyxin B 
be Sulfate 10,000 units; neomycin sulfate (equivalent 
. to 3.5 mg neomycin base) 5 mg; hydrocortisone 
10 mg (1%); thimerosal (preservative) 0.001%. 
. The vehicle contains the inactive ingredients cety! 
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HESE are the blades designed 

pecifically for fine surgical 

rocedures. We show just four shapes 

ut we have many more. In fact, we NOT THIS... 
ave some very special designs for the Low-temper razor blades 


ssiest procedures. Try them — you'll break with an undesirable 
i BANE y curl. A broken razor blade 


ke them! is sharp but its shape | 
is unpredictable, , 
uncontrollable and P d 


unusable. 


RUDOLPH opor INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD * BELMONT, MASS. 02178 
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CA-2 100° FLUORESCEIN ANGIOGRAPHY 


Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 
showing complete fluorescein circulation. 
Standard fundus photography with push 
button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 
Guaranteed for twelve months. 








Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 

Unretouched clinical photograph Albany Medical College, New York 


- MEDISCOPE AND COLD LIGHT SOURCE 









Compact, vibration free, table mounted. 
Coaxial lighting: high intensity 

cold light by fibreoptics. 

5x or 8x (optional) 

Complete with carrying case, sterile 
drapes and twin cold light source. 
Removable handle for sterilization. 

12“ working distance, 2” depth of field. 
P.D. and occulars adjustable. 
Guaranteed for twelve months. 


CLINITEX, INC. 183 Newbury St. © Danvers, Mass. 01923 U.S.A. 
PLEASE à ; 





SEND [] CA-2 [ | MEDISCOPE | ILIGHT SOURCE ONLY 
MORE is EROS ee Title 
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Both work. 
One 1s Safer. 
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Steroid induced glaucoma is a concern among 
most ophthalmologists. Particularly when steroid 
treatment must be used for prolonged periods, or 
when a patient uses leftover medication without 


proper Supervision. 


, 


FMI” (fluorometholone) helps solve this problem. 
Clinical studies have shown that it has less propensity 
for increasing IOP than does dexamethasone. Yet at 
the same time, FML demonstrates effectiveness and 
potency comparable to that of dexamethasone. 
(Please see your Allergan man, or write us directly 


for complete information about these studies.) 


So for patients who need potent anti-inflammatory 
activity, consider effectiveness AND safety. You'll 


choose FML. 





ACTIONS 
Inhibition of the inflammatory response to inciting agents of mechanical, 
chemical or immunological nature. No generally accepted explanation of this 
steroid property has been advanced. Adrenocorticosteroids and their deriva- 
tives are capable of producing a rise in intraocular pressure. In clinical 
studies on patients’ eyes treated with both dexamethasone and fluorometho- 
lone, fluorometholone demonstrated a lower propensity to increase intraocu- 
lar pressure than did dexamethasone. 

' INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar conjunctiva, 
cornea and anterior segment of the globe. 
CONTRAINDICATIONS 

Acute superficial herpes simplex keratitis. 
Fungal diseases of ocular structures. 
Vaccinia, varicella and most other viral diseases of the cornea and con- 
junctiva. 
Tuberculosis of the eye. 
Hypersensitivity to the constituents of this medication. 

WARNINGS 


Steroid medication in the treatment of herpes simplex keratitis (involving 
me stroma) requires great caution; frequent slit-lamp microscopy is man- 
atory. 


& 
F ML (Huorometholone) O1% 


Liquifilm* Ophthalmic Suspension 


The Safer Potent Steroid 


Al RGAN Irvine, California / Pointe Claire, P.Q., Canada 


Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence of 
steroid medication. 
Safety and effectiveness have not been demonstrated in children of the age 
group 2 years or below. 
Use in Pregnancy: Safety of the use of topical steroids during pregnancy has 
not been established. 

PRECAUTIONS 


As fungal infections of the cornea are particularly prone to develop coinci- 
dentally with long-term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has been used 
or is in use. 
Intraocular pressure should be checked frequently. 

ADVERSE REACTIONS 
Glaucoma with optic nerve damage, visual acuity or field defects, posterior 
subcapsular cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. 
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New! Ocuri Ins” Sterile Ophthalmic Irrigating Solution 


A sterile, isotonic ophthalmic solution containing 0.85% sodium chloride 
| Air agents. Preserved with 0.001% thimerosal and 0.1% disodium edetate. 





A useful adjunct in a variety of 
ophthalmic irrigating procedures: 


e tonometry e gonioscopy 
e use of fluorescein 
e foreign body removal 
e first aid in 
eye injuries 
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Description: Ocurins is a 
sterile, isotonic ophthalmic . 
solution containing sodium 
chloride 0.85% and buffering 
agents, preserved with 
thimerosal 0.001% and 
disodium edetate 0.1%. 


Actions and Uses: Ocurins is 
useful in ophthalmic irrigating 
procedures following tonom- 
etry, gonioscopy, foreign body 
removal or use of fluorescein. 
Ocurins may also be used as 
tirst aid treatment in 

eye injuries. 


As a sterile eye wash or as 
first aid, irrigate eye as needed. 


Warning: lf irritation persists 
or increases, discontinue use 
and consult physician. Keep 
container tightly closed. 

Not for use in intraocular 
surgery. Not for injection. 
How Supplied: Ocurins Sterile 
Ophthalmic Irrigating Solution. 
NDC No. 0346-2020-08. 
Supplied in a 7% fl oz (222 ml) 
direct-application, plastic 
squeeze bottle. 
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Softcon Products 


Div. Warner-Lambert Company 
Morris Plains, N. J. 07950 
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Three reasons why 
you need 

Welch Allyn s new 

halogen 

diagnostic set 













MORE LIGHT: 


The miniature halogen lamp has more than 
twice the light intensity of conventional 
incandescent sources. 


BETTER COLOR 
TEMPERATURE: 


The exclusive halogen lamp provides a 
more natural light for surer, faster and more 
accurate examination. 


LONGER LIFE: 


Lamp life expectancy is two to three times 
that of incandescent bulbs and higher light | 
intensity is maintained throughout the life 
cycle. 
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COMPARISON OF LIFE AND BRIGHTNESS OF HALOGEN 
CYCLE AND CONVENTIONAL INCANDESCENT LAMP AT 
RATED VOLTAGE TO BURNOUT UNDER AVERAGE 
CONDITIONS. 


AT 70% OF DESIGN LIFE 
HALOGEN CYCLE LAMP LIGHT OUTPUT TO BE 85% 


OF INITIAL LIGHT OUTPUT 


BRIGHTNESS 
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These new instruments, we feel, are a major 
step forward from continuing Welch Allyn research 


to provide better diagnostic instruments. Try these 
new haloaen instrumente now Ask voir Welch WELCH ALLYN. INC. 








We all agree-routine 
glaucoma testing 

can stop . 

irreversible blindness. 











Rapid, effortless glaucoma Guaranteed with a two year 
screening requiring no anesthetic. unconditional warranty. 

Simple to operate by assist- Immediately available through our 
ants and other paramedical nationwide network of sales  * 
personnel. and services offices. 

Accurate and permanent, easy 

to interpret readings with right Biotronics Inc.—leader in 

eye /left eye identification. electronic eye care equipment. 


Fill out and mail to: Biotronics, Inc., P.O. Box 4727, Santa Barbara, California 93103 


| would like to have more detailed information about your time saving 
electronic ophthalmic equipment. 


Please send me more data on your Biotronics 
Electronic Applanation Tonometer. 


[] Also tell me about your new Auto-Field | 
Automatic Electronic Visual Field Screener. 


Name 











Address 








City 














State " E ] Zip. 
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LE TONOMETR 
TOPE TMAL MODY MA MIME TRE 


BIO TARON ICS 


POWER 0. 


Biotronics Electronic 
Applanation Tonometer 
The most widely used electronic 
tonometer in the world 


Biotronics, Inc. 


A Gulton Company 











l————— TEUER UOTA == s 
^" ; PETE RS Se €: oc NIAI 


al 


The house 
you built is 
getting bigger 


and better. 
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We're at it again. For the second time in six short years, 
Flow Pharmaceuticals is moving to a bigger plant. 
You've given us no choice. 


Flow was built on your need for better products to help make 

both hard and soft contact lenses more wearable. The demand is 
increasing faster than ever for the innovative agents and devices 

that Flow. has introduced. And, of course, the need never ceases, in this 
exciting field, for ever better products which Flow will continue 

to provide in the future. 

The complex gives us twice the space for manufacturing and 


sterile filling capacities, to install the latest quality control equipment, 
and to keep those new ideas coming. 


duo-FLOW. 
Cents iac Ge mice 
e Sterile $a Satar Ww 
zs hy-FLOW Haa Contact Lomas Soft Contact Lens Cleaner 


Wette Sasiu for 
Marg Costact Leases 
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Think of this latest Flow expansion as just one more step 
in your direction. 


FLOW PHARMACEUTICALS, Inc. 


New headquarters: 
3780 Fabian Way, Palo Alto, CA 94303, (415) 329-0970 
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: e E AE y 
sterile, disposable cautery 2S 

E ¢ +è | 3T oed E. 

is not visible here M 

: The reason: Optemp comes from Alcon, _ EN 
the company that first made the sterile, disposable cautery available | E 
to the ophthalmic surgeon...a company that stands behind its products. x 

Over 450,000 Optemp cauteries have been used to date. | 

Ask for Optemp at your hospital and see how well it satisfies | E 
all your needs in a disposable cautery. Eus v 
Optimum 300° C temperature: hot enough for 
instant occlusion of capillaries, “cool” enough to minimize tissue damage. 
Excellent visibility: elongated tip provides unrestricted field of vision. 

Easy to use: Optemp is lightweight, well balanced, Br 
maneuverable; battery-powered with no cords to get in the way. a 
Sterile and economical: sterile as received, no chance ; 
À of cross-infection; saves the cost of resterilization. ( 
Surgical Products Division, W Alcon Laboratories, Inc. : "d & PE oa A 









YOU CAN'T 
PRESCRIBE A 
STEROID. 


HMS (medrysone)eee FOR THE TREATMENT ! 
OF SUCH CONDITIONS AS In 
CHRONIC ALLERGIC CONJUNCTIVITIS. i 


The "pressure-sparing" effect! of HMS® (medrysone) 
Liquifilm* ophthalmic suspension makes it unique 
among steroids. 












When HMS is used to treat conditions like vernal 
conjunctivitis, episcleritis and epinephrine 
sensitivity, you get all the potency you need 
without compromising safety. In this way, you can 
reserve the more potent steroids for the more 
severe conditions. 





So for superficial inflammations, prescribe a 
steroid that fits the condition. Prescribe HMS. 
There's none safer. 


HMS* (medrysone 1.0%) Liquifilm* 
Ophthalmic Suspension CONTRAINDICATIONS: HMS* 
(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal. Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug 
WARNINGS: 1. Acute purulent untreated infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely be associated with development of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS* (medry- 
sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested. 
8. Prolonged use may aid in the establishment of secondary ocular 
infections from fungi and viruses liberated from ocular tissue. 
Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so 
that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS* 
(medrysone) the intraocular pressure and lens should be examined 
pero [n persistent corneal ulceration where a steroid has 

en used, or is in use, fungal infection should be suspected. 
ADVERSE REACTIONS: Occasional transient stinging and burning 


may occur on — ^ €RGAN 


Irvine, California/ Montreal, Canada 


I. Becker, B. and Kolker, A. E. “Intraocular pressure response to topical corticosteroids” in Ocular Therapy, a 


Complications and Management, Irving Leopold, Editor. C. V. Mosby, St. Louis, 1967, pp. 79-83. 


~ " Special Article 


-Geographic Distribution of 


Ophthalmologists and Optometrists 


Gerry S. Hayes, MD, MPH, Harry G. Randall II, MD 


There are about twice as many op- 
tometrists as ophthalmologists in the 
United States, and about twice as many 
optometrists as ophthalmologists are 
being produced each year. The number of 
optometrists has remained essentially 
constant since 1950, resulting in a drop 
from 14 to 10 optometrists per 100,000 
population. During this period there has 
been a 69% increase in the number of 
ophthalmologists, resulting in a rise from 
3.6 to 4.5 ophthalmologists per 100,000. 
The concentration of ophthalmologists 
and optometrists varies widely from state 
to state. There is no apparent correlation 
between the pumber of ophthalmologists 
and optometrists in a given state. 


He manpower statistics are 
compiled by government agen- 
cies, but information on numbers and 
distribution of ophthalmologists and 
optometrists is not readily available. 
It is widely assumed that the short- 
age of health personnel is a per- 
manent problem. Extrapolation of 
trends of population growth and 
rates of production of occupational 
groups is a rather uncertain proce- 
dure. But the experience of other 
groups that came into rapid and ap- 
parently quite unexpected surplus 
suggests that the ophthalmologic 
community should at least try to be 
aware of the trends. 


Numbers 


Between 1950 and 1970 the popu- 
lation of the United States grew from 
151 million to 203 million.! The num- 


Submitted for publication Jan 9, 1974. 
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ber of ophthalmologists changed from 
5,500 to 9,800,?-° and the number of li- 
censed optometrists from 20,700 to 
20,500." From 1950 to 1970 there was a 
34% increase in the population, a 69% 
increase in ophthalmologists, and a 
less than 1% decrease in optometrists. 


Training Programs 


The growth in the number of oph- 
thalmologists has been paralleled by 
an increase in the number of oph- 
thalmology residencies as is shown in 
Fig 1 for the period 1960 to 1972.*"' 
The total bars represent the resi- 
dencies at all levels offered each year. 
There are about 450 first-year resi- 





Table 1.—Location of Ophthalmologists, December 1969 

















State Ophthalmologists State Ophthalmologists 
Alabama 98 Nebraska 53 
Alaska 6 Nevada 19 
Arizona 72 New Hampshire 30 
Arkansas 56 New Jersey 318 
California 1,147 New Mexico 38 
Canal Zone 6 New York 1,148 
Colorado 123 North Carolina 172 
Connecticut 159 North Dakota 16 
Delaware 19 Ohio 397 
District of Columbia 83 Oklahoma 91 
Florida 337 Oregon 125 
Georgia 147 Pennsylvania 588 
Hawaii 37 Puerto Rico 70 
Idaho 30 Rhode Island 33 
Illinois . 451 South Carolina 81 
Indiana 180 South Dakota 15 
lowa 113 Tennessee 153 
Kansas 74 Texas 429 
Kentucky 99 Utah 50 
Louisiana  . 182 Vermont 21 
Maine 32 Virgin Islands 1 
Maryland 190 Virginia 182 
Massachusetts 297 Washington 164 
Michigan 325 West Virginia 58 
Missouri 209 Wisconsin 191 
Montana 39 Wyoming 14 





Total in United States: 8,968 


dents." The shaded bars represent 
the number of residency programs. 
The apparent decrease in the number 
of residency programs is largely the 
result of the merger of programs with 
several new residency programs 
being started during this period. 
The situation for training in op- 
tometry is a little more complicated. 
Figure 2 shows the number of op- 
tometry students and graduates for 
selected years.’ The total bars repre- 
sent the total number of students in 
optometry school in a given year and 
the shaded bars the number of gradu- 
ates. The greatest number of gradu- 
ates was in 1951, presumably the re- 
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sult of a post World War II surge in 
educational programs. By the early 
1960s the number of students and 
graduates had dropped markedly. 
Since then there has been a growth of 
both students and graduates. Part of 
the growth in students, however, is 
the result of changing from a three- 
year curriculum to a four-year cur- 
riculum in the mid 1960s. There has, 
though, been a rise in the number of 
students in each year of training as is 
shown by the rise in the number of 
first-year students between 1968 and 
1971, shown by the broken lines. 
There were 12 schools of optometry in 
1951. The number dropped to ten by 
1957 and remained at that level until 
a new school was started in Alabama 
in 1969." 


Utilization 


The National Health Survey during 
the period July 1965 to June 1966 
questioned people about being exam- 
ined for lenses. From their data they 
estimated that in the two years pre- 
ceding the interview more than 48 
million persons received such an ex- 
amination. An ophthalmologist was 
the source of such an examination in 
34% of cases and an optometrist in 
57% of cases. It is interesting to note 


Fig 1.—Number of ophthalmology residency programs and resi- 


dencies for selected years. 
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1969 


that on a sample of those inter- 
viewed, an effort was made to double 
check on the source of the examina- 
tion and that most persons had cor- 
rectly identified the examiner as 


E XPT 


being an ophthalmologist or 
tometrist.'* : 

Available data indicate that oph- 
thalmologists average twice the num- 
ber of patient contacts per working 


Op- 


Table 2.—Location of Licensed Optometrists: December 1969 


State Optometrists 
Alabama 181 
Alaska 17 
Arizona 136 
Arkansas 172 
California 2,575 
Colorado 194 
Connecticut 280 
Delaware 40 
District of Columbia 72 
Florida 
Georgia 
Hawaii 71 
Idaho 92 
Illinois 1,921 
Indiana 560 
lowa 351 
Kansas 256 
Kentucky 239 
Louisiana 243 
Maine 122 
Maryland 209 
Massachusetts 841 
Michigan 801 
Minnesota 414 
Mississippi 136 


State 
Missouri 
Montana 101 
Nebraska 167 
Nevada 38 
New Hampshire 79 
New Jersey 
New Mexico 75 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 


Optometrists 
480 





Total in United States: 20,611 
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Fig 2.—Number of optometry students and graduates for se- 
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Ophthalmologists per 100,000 population 


Fig 3.—Graph of ophthalmologists per 100,000 population compared to optometrists 


per 100,000 population for each state. 


day as do optometrists. Ophthalmol- 
ogists average 17.8 patient contacts 
per working day compared with 8.9 
for optometrists.'^'* These, of course, 
are average figures and an individual 
may see a considerably greater or 
lesser number of patients on a given 
day. 


Distribution 


Tables 1 and 2 show the number of 
ophthalmologists and optometrists by 
states."' The material is more readily 
grasped in graphic form, as in Fig 3. 
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Figure 3 is a graph of the oph- 
thalmologists per 100,000 population 
compared to the optometrists per 
100,000 population for each state. For 
example, Maryland has 4.9 ophthal- 
mologists per 100,000 and 5.3 op- 
tometrists per 100,000. The solid lines 
represent the national averages of 4.5 
for ophthalmologists and 10.0 for op- 
tometrists. Limitations of space re- 
quired that Illinois with 4.1 oph- 
thalmologists and 17.3 optometrists 
be left off the graph. Some states are 
high in both ophthalmologists and op- 
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tometrists such as Massachusetts and 
Oregon. Others are low in both such 
as Alaska and Alabama. Maryland is 
above the average in ophthalmolo- 
gists and below the average for 
optometrists. It is interesting to 
note that Rhode Island is below the 
average in ophthalmologists and 
considerably above the average in 
optometrists. There is no apparent 
correlation between the number of 
ophthalmologists and optometrists in 
a given state. 

The factors that determine these 
various distributions are undoubtedly 
complex and dependent on numerous 
local factors. They are obviously be- 
yond analysis unless the analysis in- 
cludes extensive study from numer- 
ous disciplines. We can hope that the 
geographic distribution of  oph- 
thalmologists will continue to be de- . 
termined by free market mecha- 
nisms. 
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Hereditary Congenital Nystagmus 


An Intrafamilial Study 


Louis F. Dell'Osso, PhD; John T. Flynn, MD; Robert B. Daroff, MD 


Three members of the same family with 
hereditary congenital nystagmus (CN) 
were studied. Nystagmus amplitude, fre- 
quency, and intensity functions deter- 
mined the gaze angle with least nys- 
tagmus. Visual acuity was increased in all 
cases by the use of version or composite 
prisms. In both pendular and jerk forms of 
CN, the fovea oscillated on alternate 
sides of the fixation spot and exhibited 
simultaneous bilateral shifts in the result- 
ing fixation bias. The nystagmus wave- 
forms were often complex and required 
velocity information for distinction of type 
and direction. The “attempt” to fixate was 
a driving stimulus for CN and ambient il- 


lumination or eyelid position were urire- 


lated to its genesis. Pendular and jerk 
nystagmus are different manifestations of 
the same ocular motor instability and 
simple classification on the basis of 
waveform is erroneous when used to infer 


etiology. 


wo recent publieations have de- 
scribed the eye movement char- 
acteristics of a case of hereditary 
congenital nystagmus (CN).'? They 
demonstrated the use of quantitative 
eye recording data to refine and apply 
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accurately a therapy aimed at in- 
creasing visual acuity by utilizing 
composite prisms that reduced and 
equalized the nystagmus oscillations. 
We are herein reporting our investi- 
gations of the eye movement distur- 
bances of two other members of this 
family who also had CN. Bifferent as- 
pects of the nystagmus will be com- 
pared and contrasted, including prism 
treatment that was effective in all 
three. These cases underscore the 
inapplicability of simple CN classifi- 
cation schemes based entirely on 
waveform. 


Material and Methods 


Horizontal eye position was measured by 
an infrared reflection technique.* A direct 
current coupled low-drift system per- 
mitted sensitive and accurate recordings. 
Direct current electrooculography (EOG) 
was utilized for recording eye positions un- 
der closed eyelids. Peak angular velocity 
measurements were obtained by electronic 
differentiation. Blink artifact was detected 
by vertically placed electrodes. Exact de- 
tails of the experimental apparatus are de- 
scribed elsewhere.‘ 

Fixation targets were light-emitting 
diodes spaced every 1° from 10° left to 10° 
right, and every 5° thereafter through 30° 
left and right. The targets, subtending a 
visual angle of five minutes of arc, were 
fixed in an arc of 1.14 meter-radius located 
1.14 meters from the center of the sub- 
ject's “cyclopean eye" (an imaginary point 
centered midway between the two eyes on 
a line joining their centers). 

Binocular recordings of the nystagmus 
were analyzed and compared for ampli- 
tude, frequency, and velocity. "Intensity" 
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Hz Degrees 


Gaze Angle 
(Degrees) 





Fig 1.—Case 1: Binocular intensity func- 
tions showing minima at 5° to left. Inten- 
sity is product of nystagmus amplitude and 
frequency. Amplitude is measured peak- 
to-peak (p-p). Hertz (Hz) is equivalent to 
cycles per second. 


was calculated by determining the product 
of the nystagmus amplitude and frequency 
at each gaze angle. These functions were 
plotted and used to quantify the required 
therapeutic gaze angle shifts that were 
provided by version prisms. Vergence 
prisms were added for those cases where 
convergence caused damping of the nys- 
tagmus. The amount of convergence added 
depended on the fusion ability of the pa- 
tient, and the inherent limiting factor of 
composite prism size. For small gaze angle 
shifts (two or three degrees) more conver- 
gence could be added than for larger gaze 
angle shifts before one of the composite 
prism lenses became too unwieldy. If the 
region of the null was broad (several de- 
grees), the shift provided by prisms could 
be lessened without a significant change 
in nystagmus intensity and the residual 
prism power utilized for convergence to 
further minimize the nystagmus. Sharp 
null regions, on the other hand, restricted 
the choice of version power. Construction 
of the spectacles included "hide-a-bevel" 
lenses for cosmetic purposes and an 
opaque coating around the prism edges to 
minimize reflected glare. For sunglasses, 
different neutral dersities for prisms that 
were more than several diopters apart 
equalized the light reduction for each eye. 
A retinal cinematographic technique 
was developed to study the relationship of 
the ocular oscillation to the fixation target 
(fixation bias). An argon laser in the obser- 
vation mode was employed for this purpose 
with a 50u low-power aiming spot image 
on the retina through the optics of a slit- 
lamp. The subject fxated this laser spot 
through a coated fundus contact lens. A 
movie camera recorded fixation behavior 
using the beam splitter attachment to the 
Zeiss slit-lamp. Additional film using a 
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Fig 2.—Nystagmus waveform ranges for all three subjects demonstrating the effects of 





binocular (B), right-eyed monocular M(RE) and left-eyed monocular M(LE) viewing con- 
ditions. Pendular (P), jerk left (JL), jerk right (JR), and bidirectional jerk right (BDJR) 


nystagmus waveform ranges are identified. 


Hruby lens verified that the contact lens 
did not alter the nystagmus pattern. 

We determined the effects of fixation 
and "fixation attempt" on the nystagmus. 
Under the test conditions of eyes opened 
or closed in total darkness, and eyes closed 
in a lighted room, we obtained "fixation at- 
tempt” by the following instructions to the 
subjects: "look straight ahead (or left or 
right)” or “look at an imaginary target to 
your left (or right)." To diminish the “fix- 
ation attempt" the instructions were: "re- 
lax" or "relax and do simple mental arith- 
metic." Under the test condition of eyes 
open in a lighted room, the subject was ob- 
served during periods of mental concentra- 
tion or "daydreaming" when no "fixation 
attempt" seemed present. This latter con- 
dition, not readily executed by the subject 
on command, was difficult to document. 


Report of Cases 


The three subjects studied all had hori- 
zontal CN and shared a common genetic 
heritage. Cases 2 and 3 were siblings who 
were first eousins of case 1; their exact 
genealogy was presented previously.' The 
three, and an unstudied cousin with CN, 
were male children of one half the female 
offspring 0? a consanguineous marriage. 
An infant daughter of the unstudied 
cousin also has CN that negates an initial 
notion of X-linked transmission. 

CASE 1.—A 32-year-old white man had 
pendular horizontal nystagmus noted 
shortly after birth. The nystagmus was 


present in primary position, increased in 
intensity but remained pendular in lateral 
gaze, and decreased during convergence. 
He was left-handed and left-eye dominant. 
His visual acuity was 20/40— in the right 
eye and 20/40 in the left eye with the fol- 
lowing correction: 

OD: «0.758 —2.50C ax150° 

OS: 41.258 —2.75C ax 20° 
His binocular visual acuity was 20/40. Ocu- 
lar motility and binocular vision, including 
stereopsis, were normal. Slit-lamp and fun- 
dus examination, including fundus photog- 
raphy and fluorescein angiography, were 
also normal. Visual fields and color vision 
were intact. The details of the nystagmus 
were reported elsewhere'’’ but, to permit 
comparison with cases 2 and 3, will be sum- 
marized: 

a. Nystagmus amplitudes of each eye 
varied with gaze angle and were unequal 
over most of the range. 

b. The nystagmus frequency was equal 
for both eyes and increased on lateral 
gaze. 

c. A null existed between two degrees 
and three degrees to the left of center. In 
the region about the null the nystagmus 
amplitudes and intensities (Fig 1) of both 
eyes were equal and minimal. 

d. Convergence damped the nystagmus 
oscillations. 

e. The nystagmus amplitude was 
greater with binocular than with monocu- 
lar viewing conditions. 

f. Monocular viewing, although causing 
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Fig 3.—Case 2: Binocular amplitude functions demonstrating both pendular (P) and 
jerk (J) nystagmus. Regions of jerk left (JL), pendular (P), and jerk right (JR) nystagmus 
are identified. Between 5° and 10° to the right, pendular and jerk left waveforms overlap. 


decreased amplitudes of nystagmus in 
both eyes, did not alter the nystagmus fre- 
quencies. The nystagmus remained pendu- 
lar for all gaze angles under binocular and 
monocular viewing conditions (Fig 2). 

g. Retinal cinematography revealed 
that the fovea oscillated on either side of 
the fixation spot and touched it only at one 
or the other peak of the oscillation. Both 
eyes, biased in the same direction, occa- 
sionally shifted sides. The shifts were 
simultaneous thereby preserving retinal 
correspondence. 

h. Ambient or retinal illumination was 
not causally related to the generation of 
the nystagmus. Rather, the attempt to fix- 
ate was the relevant stimulus for the os- 
cillation. 

i. Composite prisms were prescribed to 
take advantage of the null in nystagmus 
intensity with both convergence and gaze 
angle shift. The right eye was fitted with 
11A BR (base right) and the left eye with 
34 BL (base left), which provided the re- 
quired shift (4A left) and convergence 
(14A). The addition of these prisms to his 
refractive correction resulted in an in- 
crease in visual acuity from 20/40 to 20/25. 

CASE 2.—A 27-year-old right-handed and 
right-eye dominant man’s CN was noted at 
birth by the attending obstetrician. His vi- 
sual acuity was 20/50+ in his right eye 
and 20/40 in his left eye with the following 
correction: 
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OD: —0.75S —2.75C ax 35° 
OS: +0.50S —2.25C ax150° 
His binocular visual acuity was 20/40. 

Detailed ophthalmologic examination 
was normal. On the synoptophore, the pa- 
tient had superimposition at an objective 
angle of zero degrees, fusion with normal 
fusional amplitude, stereopsis, and nor- 
mal retinal correspondence. On clinical 
examination, the nystagmus seemed to be 
horizontal and pendular in the primary po- 
sition. The nystagmus decreased on con- 
vergence and also with his head tilted and 
face turned to the left. 

Quantitative Nystagmus Characteristics.— 
Case 2’s nystagmus was more complex 
than the simple pendular oscillation of case 
1. The nystagmus was predominantly jerk 
left (JL) with a pendular (P) neutral zone 
to the right, and jerk right (JR) under ex- 
treme rightward gaze (Fig 3). Thus, the 
fast phase to either side of the eccentric 
neutral zone was in the direction of gaze. 
(The term "neutral zone" refers to a tran- 
sition range of gaze angles in which the di- 
rection of the jerk nystagmus reverses and 
pendular oscillations usually predominate.") 
Through a small range in rightward gaze, 
the nystagmus was variably jerk or pendu- 
lar. The pendular nystagmus was always 
of greater amplitude than the jerk-type at 
corresponding gaze angles (Fig 3). There 
was a broad minimum in the nystagmus 
amplitude to the right of center extending 
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Fig 4.—Case 2: Binocular intensity func- 
tions for jerk (J) and pendular (P) wave- 
forms. Intensity is similar for both jerk and 
pendular nystagmus in region where they 
overlap. 


to the neutral zone. The two eyes never 
oscillated at exactly equal amplitudes 
for any significant range of gaze angle. 
The nystagmus intensitiese were roughly 
equivalent for both pendular and jerk 
forms over the range where they coexisted 
(Fig 4). More sensitive recordings of the 
nystagmus amplitude in the central 20° of 
gaze (Fig 5) demonstrated a null region be- 
tween 2? and 5? to the right, where the two 
eyes maintained a small but constant dif- 
ference in amplitude. Variation in nys- 
tagmus frequency with gaze angle was 
slight (Fig 6) with higher frequencies ten- 
ding to occur at lateral extremes. The fre- 
quency of pendular oscillations was always 
lower than those for jerk nystagmus at 
corresponding gaze angles. 

The shape of the amplitude functions 
across the range of gaze angles was almost 
identical when viewing with the left eye 
alone or binocularly. Similarly, the nys- 
tagmus regions remained the same with 
both left eye and binocular viewing (Fig 2). 
However, with right eye viewing, the neu- 
tral zone shifted to the right—away from 
the covered eye. 

The EOG recordings with open and 
closed eyelids in both darkened and lighted 
rooms, verified that the attempt to fixate 
was the most significant factor in the 
manifestation of the nystagmus (Fig 7). 
Under these various test conditions, the 
nystagmus was of maximum intensity 
when the subject consciously attempted to 
fixate but damped and became irregular 
whenever fixation attempt was dimin- 
ished. The results were analogous to those 
obtained with case 1.* 
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Fig 5.—Case 2: Binocular amplitude functions for both pendular (P) and jerk (J) nys- 
tagmus identified at 1° intervals over central 20° of gaze. Transition between jerk left 
(JL) and pendular (P) occurred at approximately 5° to the right. 


Fig 6.—Case 2: Nystagmus frequency functions for both jerk (J) and pendular (P) 
waveforms. 
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Cinematography.—The fixation bias with 
this subject’s pendular nystagmus was 
identical to that described for case 1; the 
fovea touched the fixation spot at one or 
the other peak of the oscillation. During 
the jerk nystagmus, the slow phase repre- 
sented a foveal drift away from the target 
and the fast phase (saccade) was always 
corrective, although at times of in- 
sufficient amplitude to refoveate fully the 
target. Simultaneous binocular bias shift- 
ing resulted in an obligate reversal of the 
direction of the jerk nystagmus, thereby 
preserving the corrective nature of the 
fast phases. 

Treatment.—Compound prisms were pre- 
scribed to provide a shift to the right and 
convergence. The right eye was fitted with 
3A BR and the left eye with 11A BL. Visual 
acuity increased from 20/40 to 20/30 with 
the addition of these prisms to his spec- 
tacles. 

CasE 3.—This 41-year-old man is the 
brother of the patient described in case 2. 
He was right-handed and right-eyed, and 
his horizontal nystagmus was noted 
shortly after birth. His best corrected vi- 
sion was 20/50 in his right eye and 20/70 in 
his left eye with the following prescription: 

OD: 41.258 +0.75C ax80° 

OS: —2.008 + 1.25C ax75° 
His binocular visual acuity was 20/50. His 
near visual acuity was 20/50 OU. 

The patient had an exotropia of between 
15 to 20 prism diopters at distance and 
near. His ocular rotations were full but his 
convergence amplitude was poor. The pa- 
tient had an alternate suppression pattern 
when tested with fusion targets. His reti- 
nal correspondence was normal. In the pri- 
mary position, he had horizontal pendular 
nystagmus in both eyes which converted to 
jerk-type with gaze in either direction; the 
fast component was always in the direc- 
tion of gaze. 

Quantitative Nystagmus Characteristics.— 
Nystagmus was predominantly jerk right 
from extreme right gaze to five degrees to 
the left of center; jerk left from ten de- 
grees left of center to far left gaze; and 
pendular between ten degrees right and 
ten degrees left (Fig 8). The overlap range 
of pendularity and jerk right was consid- 
erable but there was an eccentric neutral 
zone from five degrees to ten degrees to 
the left where the nystagmus was almost 
entirely pendular. Sharp nulls in the ampli- 
tude of both eyes were present at approxi- 
mately five degrees left. In right gaze, the 
nystagmus amplitudes were markedly dis- 
parate in each eye (Fig 8) Sensitive 
recordings of the central 20^, measured at 
1° intervals, revealed sharp nulls in the re- 
gion of 5° to 7^left, where both eyes dem- 
onstrated equal amplitudes (Fig 9). The 
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nystagmus was predominantly pendular in 
this region. 

The frequency of the jerk nystagmus 
showed a sharp decrease at the nystagmus 
null where it became less than the pen- 
dular frequency (Fig 10). The intensity of 
the nystagmus was lowest, particularly for 
the jerk-type, at five degrees to the left 
(Fig 11). : 

Left eye viewing enlarged the neutral 
zone (Fig 2). Right eye viewing shifted the 
neutral zone to the left (Fig 2) and the 
waveform in the pendular region changed 
to an unusual pattern that we designated 
bidirectional jerk right (BDJR) (Fig 2 and 
12). 

As in the previous two cases, recordings 
in darkness and behind closed eyelids, un- 
der the test conditions outlined previously, 
indieated that the nystagmus intensity 
was independent of ambient or retinal illu- 
mination and was primarily dependent 
upon the attempt to fixate. 

Cinematography.—The results were anal- 
ogous to the previous cases. The pendular 
nystagmus was laterally biased. The slow 
phase of the jerk nystagmus was a drift 
áway from fixation and the fast phase 
refoveated the target. 

Treatment.—The lack of fusion precluded 
the use of vergence prisms. His gaze was 
shifted 10A to the left by fitting his right 
eye with 104 BR and the left eye with 10A 
BR. The addition of these version prisms 
in his regular spectacles resulted in an in- 
crease in binocular visual acuity from 
20/50 to 20/30. 


Comment 


Salient features of our investiga- 
tion will be diseussed under the fol- 
lowing headings: eye dominance and 
visual acuity, intensity and visual 
acuity, monocular viewing and latent 
nystagmus, nystagmus types and fo- 
veation, nystagmus waveforms, fix- 
ation attempt, subject variability and 
congenital nystagmus classification, 
and prism treatment. 

Eye Dominance and Visual Acuity.— 
The relationships of eye dominance 
and acuity to nystagmus are obscure 
but our studies did not support Kes- 
tenbaum’s® contention that in sub- 
jects whose CN exhibition differing 
amplitudes in the two eyes, the eye 
with the lower acuity usually had the 
higher amplitude. We found that nei- 
ther eye dominance nor visual acuity 
could be related to differences in nys- 
tagmus amplitude. 

Nystagmus Intensity and Visual Acu- 
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Fig 7.—Case 2: The EOG recordings of effects of “fixation attempt’ on nystagmus un- 
der conditions of eyes open in darkness (a and b) and eyes closed (c and d). The in- 
structions were: (a) "relax," (b) "look straight ahead," (c) “relax,” (d) “look left, look 
right." Involuntary drifting of eyes occurs in (a) and (c). 
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Fig 8.—Case 3: Binocular amplitude functions with pendular (P) nystagmus pre- 
dominant between 5° and 10° to the left and overlapping with jerk right (JR) nystagmus 
between 5° to the left and 10° to the right. A sharp minimum occurs at 5° to the left. 


ity.—The reduction in acuity con- 
sequent to nystagmus is proportional 
to the nystagmus intensity (the prod- 
uct of amplitude and frequency at a 
given gaze angle)? In case 1, the 


shape of the intensity function (Fig 
1) essentially duplicated that for the 
amplitude? because the nystagmus 
frequency was relatively flat over the 
midrange of gaze angles. In case 2, 
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the intensity of both the jerk and 
Degrees (p-p) pendular nystagmus forms were 

| roughly equivalent at the gaze angles 
-3- POA S where both types coexisted (Fig 4) in- 
dicating that the visual acuity was 
similar with both types of nystagmus. 
The equivalent intensity functions 
reflected the greater amplitude (Fig 
3) but lesser frequency (Fig 6) of the 
pendular nystagmus as compared to 
that of the jerk. The sharp rise in in- 
tensity on lateral gaze (Fig 4) graph- 
ically demonstrated the visual handi- 
cap experienced by case 2 when his 
eyes were extensively deviated. The 
intensity function for case 3 (Fig 11) 
indicated that the maximum visual 
handicap occurred in right lateral 
gaze where both the nystagmus in- 
tensity and the disparity between the 
two eyes were greatest. 

The relationship between  nys- 
Gaze Angle tagmus intensity and visual acuity 
(Degrees) would be enhanced by a waveform 
factor that reflects foveation-time 
per cycle of oscillation. Such a factor 
is essential for optimal sensitivity be- 
cause CN waveforms are not usually 
purely sinusoidal or triangular. Con- 
struction of a modified intensity func- 
tion is contemplated for future stud- 

Fig 10.—Case 3: Nystagmus frequency functions for both pendular (P) and jerk (J) ies. 
nystagmus. Monocular Viewing and Latent Nys- 
tagmus.—Latent nystagmus is a form 
of CN in which the oscillation, min- 
imal or absent during binocular view- 
ing conditions, appears only during 
monocular fixation. Patients with 





Fig 9.—Case 3: Binocular amplitude functions for the pendular (P) nystagmus in cen- 
tral 20° of gaze. . i 


| manifest CN and a neutral zone may 
demonstrate lateral shifts of that 
po zone when viewing monocularly. Ac- 
| * "t - cording to Kestenbaum,’ the shift is 

tv; dil P ar id % always toward the covered eye. 
E | ^ Our investigations disclosed that 
a — s,- — monocular viewing affected each of 
ON ^l PIC our three subjects differently. In case 
A" MOM l, there was decreased amplitude of 


| the pendular nystagmus but no 

change in the shape of the wave- 
forms. In both case 2 and 3, monocu- 
lar viewing with the left eye failed to 
induce a shift. However, right eye 
viewing in case 2 shifted the neutral 
zone away from the covered eye, in- 
Gaze Angle dicative of an inverse latent nys- 
tagmus, whereas in case 3 it shifted 
the neutral zone toward the covered 
eye (Fig 2). Thus, in this family with 
the same genetic defect, the effects of 
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Fig 11.—Case 3: Binocular intensity 
functions for both pendular (P) and jerk 
(J) nystagmus. 


Fig 12.—Nystagmus waveforms for all 
three subjects at various gaze angles 
recorded with infrared oculography. An 
upward deflection reflects movement of 
eyes to right. Pendular (P), jerk left (JL), 
jerk right (JR), and bidirectional (BDJR) 
waveforms are identified in right (RE) and 
left (LE) eyes. 


latent nystagmus were variable and 
diverse. Since both case 2 and 3 were 
right-eye dominant, the difference in 
neutral zone shifts was not related to 
eye dominance. 

Nystagmus Types and Foveation.— 
Kestenbaum* assumed that pendular 
nystagmus consists of equal ampli- 
tude undulations to the right and left 
of the fixation point; that is, the fix- 
ation point occupies the center of the 
pendular oscillation. This determina- 
tion was made entirely on clinical 
grounds. With our cinematographic 
technique we demonstrated that, con- 
trary to the above, each subject had a 
lateral bias to either side of the fix- 
ation point. Only at the peak of the 
oscillation (when eye velocity slows to 
zero and begins to accelerate in the 
other direction) did the fovea lie un- 
der the target image. This lateral fix- 
ation bias obviously permitted better 
visual acuity than would be possible if 
the oscillation straddled the fixation 
point and the fovea crossed the target 
at maximum velocity. In case 2 and 
3, with jerk as well as pendular 
nystagmus, cinematography revealed 
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that in the jerk form, the slow phase 
moved the fovea away from the tar- 
get and the saccadic fast phase fully 
or partial refoveated the target. 
Therefore, a lateral fixation bias 
emerged as an integral and essential 
aspect of both pendular and jerk 
forms of the CN oscillation. 
Pendular and jerk nystagmus are 
each initiated by slow drifts away 
from target foveation and probably 
merely represent different forms of 
the same ocular motor instability. 
The presence or absence of a correc- 
tive saccade (that would determine 
whether the nystagmus is jerk or 
pendular) may be dependent, at least 
partially, on system variables affect- 
ing the velocity and acceleration of 
the initial slow drift. Analysis of the 
position and velocity characteristics 
of the slow phase of jerk nystagmus 
indicated that the velocity rose mono- 
tonically under a reasonably constant 
acceleration until the saccade in the 
opposite direction refoveated the tar- 
get. At lateral gaze angles, the slow 
phase velocities were much higher 
than those attained near the neutral 
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zone. As the neutral zone was ap- 
proached, the velocities of the slow 
phases of jerk nystagmus and the un- 
dulations of pendular nystagmus 
were comparable. Therefore, the de- 
termining factor in whether a sac- 
cadic fast phase (as in jerk nys- 
tagmus) accomplished refoveation is 
presently unknown. Both types of 
nystagmus overlapped over a gaze 
range of 5° in case 2, and 15° in case 
3. In case 1, pendular nystagmus pre- 
vailed over the entire range of gaze, 
despite the fact that higher velocity 
drifts occurred in lateral gaze. 
Nystagmus Waveforms.—Previous 
oceulographie studies of CN revealed 
several types of waveforms.” The 
classification of congenital nys- 
tagmus into two basic waveforms, 
pendular and jerk, is an oversim- 
plification. Even the pendular nystag- 
mus of case 1 was not purely sinus- 
oidal but underwent distortion as gaze 
angles changed (Fig 12). At lateral ex- 
tremes, such waveforms may appear 
to be of the jerk-type, but unless the 
differentiated velocity tracing veri- 
fies the presence of a saccadic fast 
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" phase, the nystagmus should be clas- 


sified as pendular. 

Saccadic eye movements of all 
types are defined by their velocity- 
amplitude relationship.* The determi- 
nation as to whether any eye move- 

" ment, such as a phase of a nystagmic 
oscillation, is a saccade necessitates 
velocity-amplitude information. The 
waveforms in case 1 became distorted 
on lateral gaze, but remained essen- 
tially pendular in that there were no 
saccades. 

A probable cause for the departure 
from pure sinusoidal waveforms in 
most cases of CN relates to the desir- 
ability of prolonged target foveation. 
This may result in flattening of the 
peak of the oscillation at which the 
target is foveated. The waveform 
patterns, particularly variable in 
cases 2 and 3, are depicted in Fig 12. 
Of particular interest was the BDJR 
waveform manifested by case 3. This 
pattern represented a drift off the 
target to the right, followed by a left- 
ward drift that went past the target, 
followed finally by a rightward sac- 
cade to accomplish refoveation. The 
eye rerhained on the target for as 
long as several hundred milliseconds 
before the next cycle began with the 
rightward drift. 

By convention, the fast phase of 
jerk nystagmus is utilized to describe 
the direction of the oscillation. How- 
ever, our recordings identified a 
rather obvious, yet unexpected, diffi- 
culty in making this determination. 
In vestibular and acquired nys- 
tagmus, where ths slow phase is the 
longer duration movement with lower 
peak and mean velocities, and the 
fast phase is the movement with 
shorter duration and higher peak and 
mean velocities, these waveforms are 
easily distinguished. However, the 
complex waveforms often present in 
CN demand precise and objective de- 
lineation. Combining the results of 
retinal cinematography and oculog- 
raphy, we determined that the fast 
phase of nystagmus was readily iden- 
tified by the saccade in situations 
when its amplitude was sufficient to 
fully refoveate the target. When the 
amplitude was insufficient to achieve 
foveation, bizarre waveforms oc- 
curred, and interpretation of the 
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Fig 13.—Infrared oculograms of nys- 
tagmus position (POS) and velocity (VEL) 
waveforms for case 2 and case 3. Direc- 
tion of nystagmus, jerk right (JR) for case 
2 and jerk left (JL) for case 3, are identi- 
fied with the aid of velocity tracings (see 
text). 


oculogram became difficult. In these 
situations, the refoveating saccade 
may be buried in the longer duration 
portion of the waveform that, if un- 
recognized, would be erroneously des- 
ignated the “slow phase.” We submit 
that the fast phase of CN should be 
defined as that phase that contains 
the refoveation saccade even though 
that saccade might actually fall short 
of the target. Specific examples 
where analysis of the waveform 
might be misinterpreted are in the 
records of case 2 labeled “JR” and 
case 3 labeled “JL” (Fig 12); an up- 
ward deflection indicates a rightward 
eye movement. Examination of only 
the position signal might have been 
confusing, whereas the velocity trac- 
ings permitted an accurate deter- 
mination (Fig 13). These tracings 
clearly identified the direction of the 
saccadie component as a short-dura- 
tion, high-velocity movement. Al- 
though some of the velocities of the 
slow phase may have approached or 
equaled those of the fast phase, they 
did so in a slowly accelerating man- 
ner with a longer duration than the 
rapidly attained saccadic velocities. 


Thus, simple position tracings, partic- 
ularly at slow paper speeds, may be 
inadequate for accurate classification 
of nystagmus-type and direction. 
Furthermore, complete reliance upon 
clinical observation is grossly inade- 
quate for these determinations. 

Fixation Attempt.—The "attempt" 
to fixate was a driving stimulus for 
the nystagmus in all three subjects. 
Both ambient illumination and eyelid 
position were unrelated to the genesis 
of the oscillation. The general obser- 
vations that CN persists with eyes 
open in the darkness but damps with 
eyelid closure are misleading. It is 
well known that the effects of dark- 
ness and eyelid closure are distinctly 
variable. ? Furthermore, we have 
demonstrated that "fixation  at- 
tempt," elicited as described in the 
Material and Methods section, was 
the relevant stimulus for the nys- 
tagmus in these test conditions. Fix- 
ation attempt is probable when a 
room is darkened (especially if not to- 
tally darkened) but is less likely (al- 
though possible) behind closed lids. 
The oft-described enhancement of 
CN in a darkened environment and 
its damping with lid closure, was, 
based upon our observations, proba- 
bly more related to fixation attempt 
than to retinal illumination. 

Subject Variability and Congenital 
Nystagmus  Classification.—The fact 
that the manifestations determined 
by a single abnormal gene may be 
"bewilderingly diverse,"^ tends to 
preclude accurate etiological classifi- 
cation based entirely on clinical signs. 
The classification of pendular con- 
genital nystagmus as "sensory-de- 
fect" and jerk nystagmus as "motor- 
defect"" was not supported by our 
study or the experience of Jung and 
Kornhuber.' Our subjects, who shared 
the same genetic defect, had differ- 
ing nystagmus waveforms. 

A large refractive error or primary 
visual system abnormality in a pa- 
tient with CN does not establish a 
causal relationship. Both the visual 
disturbance and the nystagmus may 
exist independently, and no primary 
visual defect can be the cause of nys- 
tagmus noted at birth. The fact that 
pendular CN is statistically more 
likely to be associated with an appar- 
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Vitreous Surgery 


Preoperative Evaluation and Prognostic Value of 


Ultrasonic Display of Vitreous Hemorrhage 


D. Jackson Coleman, MD, Louise A. Franzen 


Recent progress in vitreous surgical 
techniques affords patients with intravit- 
real hemorrhages a chance for improved 
vision. However, careful selection of 
those cases which will be most benefited 
and their preoperative evaluation for 
choice of su[gical procedure are crucial. 

One hundred patients with vitreous 
hemorrhages were examined ultrason- 
ically, (o show the extent and nature of in- 
traocular changes. The ultrasonic pat- 
terns were classified according to the 
cause (spontaneous or traumatic), loca- 
tion (anterior or posterior), and density 
of the hemorrhage, and the presence of 
membranes. Patients had follow-up for at 
least one year to determine those ultra- 
sonic patterns that predicted the potential 
benefit from surgery. These data indi- 
cated that hemorrhage in the solid ante- 
rior vitreous, moderate density of the 
hemorrhage, or the presence of mem- 
branes proved the most reliable pre- 
dictors. 


A ue hemorrhages produce ef- 
fects on vision that often result 
in permanent visual loss from opaque 
membranes, hemosiderosis, or second- 
ary retinal detachments. Vitreous 
surgery has progressed so that eyes 
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with "permanent" visual loss may be 
offered vitreous exchange and dis- 
section of membranes to restore vi- 
sion and possibly prevent further 
change. Since these surgical tech- 
niques still present significant risk to 
the eye, patient selection and preop- 
erative evaluation is of critical impor- 
tance. 

In most vitreous hemorrhages, vi- 
sual techniques fail to provide ade- 
quate information to assess the na- 
ture and severity of the hemorrhage 
or to predict the course that it will 
follow. The ability of B-scan ultra- 
sonography to provide detailed re- 
liable "acoustic sections" of the vit- 
reous compartment is thus of great 
importance, since acoustic techniques 
can graphically display the extent 
and the nature of the hemorrhage as 
well as possible secondary changes. 
Studying hemorrhages and their 
course in this detailed manner has not 
been possible prior to the use of ul- 
trasound. 

The diagnostic value of ultrasound 
in displaying the extent of vitreous 
changes and our classification scheme 
for identifying vitreous hemorrhage 
has been previously described.' This 
paper presents a series of 100 cases of 
vitreous hemorrhage which were ex- 
amined in order to gain insight into 
the predictive value of ultrasonog- 
raphy in determining the type and 
character of hemorrhage likely to re- 
sult in permanent loss of vision and 


n G "X = am, Acc; TI eS ST = 9* == 
TZI EY. Sa er 


the eyes that thus might profit from 
surgical intervention. The role of ul- 
trasound in the selection of surgical 
procedure is also outlined. 


Method and Ultrasonic 
Characterization 
of Vitreous Hemorrhages 


One hundred patients referred for 
ultrasonographic evaluation of both 
spontaneous and traumatic vitreous 
hemorrhage were followed up in or- 
der to determine if the type, location, - 
or extent of hemorrhage, as uniquely 
detailed by ultrasound, would prove 
useful in predicting visual recovery. 
In all these patients, the retina was - 
in place, distinguishable from mem- 
brane, at the time of the original ul- 
trasonic examination. 

A-, B-, and M-scan techniques were 
used with a method previously de- 
scribed,’ which provides high-resolu- 
tion serial sections of the globe. These 
techniques provide simultaneous A- 
and B-scan monitoring of the globe 
and vitreous without lid attenuation 
or deformation of the globe. Kinetic 
movement of blood coagulum or ret- 
ina were also studied using M-scan or 
fast sector scans. Prognostic criteria 
were based on ultrasonic character- 
ization of the hemorrhages. 

Extent and Density.—Light, diffuse, 
unclotted blood produces little or no 
echo response, so that the vitreous 
may appear acoustically clear or "son- 
olucent" (Fig 1). Clumps of cells do 
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Fig 1.—Left, Horizontal B-scan section of eye including lens, showing acoustically clear (sonolucent) vitreous compartment with only 
"light" hemorrhage evident along anterior face of vitreous. Right, Schematic diagram. 


Fig 2.—A-scan. Solid anterior vitreous 
(beneath SV) has low amplitude echoes 
anteriorly below the threshold necessary 
to trigger B-scan display. Central vitreous 
contains higher echoes. Liquid posterior 
vitreous (beneath LV) is anechoic. 


produce echoes that are higher than 
the normal baseline echo of the vit- 
reous. Low-amplitude echoes are usu- 
ally best seen on the A-scan display 
since the amplitude of the echoes 
from small clumps of cells is low com- 
pared to the retina or to membrane** 
(Fig 2). Density of hemorrhage is es- 
timated from the amplitude of A-scan 
echoes and the area of vitreous in- 
volvement on B-scan. Comparison of 
A- and B-scans is thus critical. Move- 
ment of the eye causes these low-am- 
plitude echoes to move freely relative 
to the globe and helps to distinguish 
them from fixed vitreous. A more 
damped, lesser movement is apparent 
when the clumps are restrained by 
the solid vitreous. 

The extent of clotted blood is more 
easily appreciated on the B-scan (Fig 
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3), and serial sectioning can be used 
to delineate the hemorrhage. A coag- 
ulum within the hemorrhage is indi- 
cated by moderately high amplitude, 
closely spaced echoes, giving the ap- 
pearance of a solid mass. 

Location and Source of Hemor- 


rhage.—The localization of hemor- 
rhage to areas of solid or fluid vit- 
reous is based on position and 
movement of the hemorrhage. The 





position of hemorrhage in the ante- 
rior hemisphere is interpreted as gen- 
erally residing in the solid vitreous. 
Often, blood along the posterior limit- 
ing membrane of the solid vitreous 
will form a veil or membrane that 
separates and outlines the fluid and 
solid compartments (Fig 4). This veil 
is easily studied with the kinetic B- 
scan. Since hemorrhagic debris can 
settle with gravity, kinetic studies 
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can be used to show gravitational 
positioning as an explanation for the 
observed position of the hemorrhagic 
debris. Kinetic scans are performed 
by asking the patient to move his eye 
while fast sector scanning is per- 
formed. "After" movements of hem- 
orrhage are observed. Hemorrhage in 
solid vitreous is damped more quickly 
than hemorrhage in fluid vitreous. 
The final or resting position varies for 
fluid vitreous but remains quite con- 
stant for solid vitreous. 

The position of hemorrhage can 
easily be referenced relative to the 
limbus, lens, optic nerve, and iris 
plane. The source of the bleeding can 
frequently be recognized on the B- 
scan display as the point where the 
echoes extend to the globe wall? A 
kinetic or fast sector scan of the mov- 
ing eye can aid in tracing? the 
changes and retinal stress areas can 
be surmised. Following traumatic 
"through-and-through" perforation 
of the posterior pole, hemorrhage can 
be depicted along a track or path 


leading to the exit site. Since these 
wounds often occur in "young eyes" 
with solid vitreous which is still at- 
tached to the globe wall, ultrasound 
can direct the surgeon to the proper 
quadrant and distance from limbus of 
the posterior perforation, thus min- 
imizing trauma to the globe during 
surgical exploration and repair (Fig 
5). 

Ocular tumors with adjacent hem- 
orrhage may occasionally be difficult 
to distinguish from organized hemor- 
rhage, but proper identification is 
usually possible from A-scan attenua- 
tion of echoes and B-scan patterns. 

Membranes.—M embranes are easily 
discernible from clots by their pat- 
tern and echo height, moderately 
high but usually lower than those of 
retina. Often, membranes may be dif- 
fieult to distinguish from a localized 
retinal detachment, particularly 
when proliferans is present. Carefully 
tracing the membrane to attachment 
on the globe may be of help, ie, if the 
attachment is anterior to the ora ser- 


rata it indicates membrane, whereas 
if it is attached to the ora serrata and 
the optic nerve it usually indicates 
retinal detachment (Fig 6). The B- 
scan is essential for tracing mem- 
branes as it provides the pattern of 
amplitude contours that are not ap- 
parent from the A-scan alone. Again, 
the kinetic B-scan may graphically il- 
lustrate a membrane by showing its 
failure to attach at the optic nerve. 
Detached retina is usually identi- 
fied quite readily, particularly if it is 
totally detached, since the structure is 
easily traced to the optic nerve. The 
origin of the retina at the presumed 
ora serrata is not absolutely reliable 
as a distinguishing point, since both 
the retina and vitreous base (and 
hence membranes along the vitreous 
face) attach here. Serial scans as 
well as orthogonal scans are of help in 
delineating the true dimensions of 
retinitis proliferans from the 360° 
bullous elevation of retinal detach- 
ment. Nevertheless, retinitis prolif- 
erans may be difficult to absolutely 


Fig 3.—Left, B-scan showing several areas of clotted blood in vitreous but with no marked organization pattern apparent. Hemorrhage 
appears "light" or minimal in extent, involving less than one third of vitreous compartment.Right, Schematic diagram. 
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Fig 4.—Left, B-scan demonstrating organization of clots into 
linear pattern along posterior surface of formed vitreous. Rapid 
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movement of patient’s eye while scanning (kinetic B-scanning) 


identify when it arises from the 
nerve head and continues to the globe 
wall. Typically, retinitis proliferans 
appears as single or multiple stalks 
from the posterior pole which inter- 
digitate in mid-vitreous. Vascularity 
of proliferans may be acoustically de- 
monstrable with A- or M-scan, but 
was not routinely studied in this 
series (Fig 7). 

Traumatic dislocation of the lens 
may be seen with serial scans. This 
feature is particularly important in 
anticipating a poor visual prognosis. 
The lens, if not ruptured, provides 
an acoustic quiet zone due to the 
homogeneity of its fibers, clearly out- 
lining a rounded space amid clotted 
blood. In addition, the lens surface 
provides a very high-amplitude echo. 
If the lens is dislocated so that it rests 
on the retina, only its anterior sur- 
face may be seen, thus providing oc- 
casional difficulty in its recognition. 
Obviously, its absence from the ex- 
pected location signals extra care in 
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quantifying echoes and permits its 
accurate identification. 


Methods and Results 


In an effort to ascertain the pre- 
dictive ability of our ultrasonic eval- 
uation in determining the likelihood 
of hemorrhage clearing without sur- 
gical intervention, 100 patients with 
ultrasonic evidence of hemorrhage, 
including cases of retinitis prolif- 
erans, but without other anatomic 
changes such as retinal detachment 
or dislocated lens were followed up to 
determine "final" visual result. 
The broad range of ultrasonic data 
was arbitrarily grouped into three 
categories based on the criteria noted 
above: 
1. Location of hemorrhage 
Anterior (solid) vitreous 
Posterior (fluid) vitreous 

2. Density of hemorrhage 
Mild or acoustically insignificant 
Moderate or dense 

3. Presence of membranes 
Patients were also identified as hav- 


Orbital Fat 


will often show characteristic ‘‘floating’’ motion of such mem- 
branes. Right, Schematic diagram. 2 


ing spontaneous or traumatic hemor- 
rhage in each of these categories. 
Follow-up periods were from 12 to 
41 months, except when significant 
improvement was shown earlier or 
when the eye was enucleated. All eyes 
at initial evaluation saw only light 
perception or hand motion. Clearing 
was defined as any recognizable im- 
provement to 20/400 or better. Thus, 
many of the “improved” eyes were 
still legally blind. It is recognized 
that the number of patients in some 
categories is small, and the results 
must be regarded as preliminary. 
Results are summarized in Table 1. 
These data indicate that hemorrhage 
in the solid anterior vitreous, moder- 
ate density of the hemorrhage, or the 
presence of membranes all reduce the 
likelihood of significant visual recov- 
ery. Dense hemorrhages located in 
the solid vitreous appear to show the 
most significant correlation with ulti- 
mately poor visual outcome. Absolute 
predictability of eventual recovery on 
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the basis of any of these criteria was 
not possible, however. 
Spontaneous Cause Traumatic Cause Total Several patients with dense ante- 
— ee (64 Eyes) (36 Eyes) (100 Eyes) rior or total anterior vitreous hemor- 
and Density % No. No. No. rhage cleared, on rare occasions, to 
aan: .: i a 3.8 . 393 .24uÀ8/.0 2. Sas 20/20 vision. The time interval for 
0 oc * aes |  dearing-even in dense hemor- 
Membranes 23 3/13 5/9 8/22 rhages—extended from as little as 1 
Light density 25/42 month to 18 months. Other factors 
Moderate density 19/58 such as age of patient or cause of 
us SE hemorrhage did not correlate with 
clearing in this limited-size sample. 
i Hemorrhages of the solid vitreous 
Table 2.—Management of Vitreous Hemorrhage of both spontaneous and traumatic 
causes cleared in only 33% of the eyes. 


Table 1.—Rate of Improvement From Vitreous Hemorrhage 





Management; H h intó th S it 
Class and Cause Location Observation Time emorrnages INLO: LNG POSLEEIOT VEU 
Class 1 | reous cleared in 66% of eyes with 
Spontaneous Posterior vitreous At least 6 mo spontaneous hemorrhage but in only 
Anterior vitreous Mild, 6 mo to 1 yr 22% with traumatic hemorrhages. 
Traumatic Posterior or Dense, 3 mo 

anterior vitreous Mild, 6 mo to 1 yr Presence of membranes reduced 
Moderate to dense, 3 mo the likelihood of clearing. However, 
GN. even with demonstrable membranes 
Traumatic Anterior vitreous Mild, 3 mo : POT à í , 
with lens disloca- Moderate to dense, improved vision was obtained in 3696 

tion or rupture «48 hr of eyes. 


The density of hemorrhage shows a 
definite correlation with visual recov- 
ery, in that "light" hemorrhage poste- 


` Fig 5.—Left, B-scan of young boy's eye following penetrating paper-clip injury. Hemorrhage can be traced through vitreous to poste- 
rior perforation site (arrow). Right, Schematic diagram. 
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riorly cleared in about two thirds of 
the cases, whereas dense hemor- 
rhages cleared in only one third of the 
cases, regardless of the location. 


Comment 


Spontaneous hemorrhage usually 
occurs in older eyes, often due to dia- 
betes. The posterior vitreous com- 
partment in these eyes is usually liq- 
uid and thus appears better able to 
clear than the anterior "solid" vit- 
reous. The difference in clearing of 
the posterior spontaneous hemor- 
rhage as compared to posterior trau- 
matic hemorrhage may be due to the 
fact that trauma occurs more fre- 
quently in younger patients with pre- 
sumably solid posterior vitreous. 

In general then, these data suggest 
that patients with spontaneous hem- 
orrhage of light density and limited 
to the posterior vitreous have a better 
than 50% chance of clearing. Patients 
with dense hemorrhage of the solid 
vitreous, whether anterior or poste- 
rior, regardless of cause, have only 


about a 33% chance of clearing. 

All of the patients in this series 
were selected from our class 1 cate- 
gory of vitreous hemorrhage, ie, no 
associated structural change such as 
dislocation of the lens or retinal de- 
tachment on initial evaluation. In our 
experience, patients in our class 2 
category, hemorrhage of anterior vit- 
reous and lens dislocation, have not 
improved to 20/400 or better. 

In this series of 100 eyes, nine eyes 
were enucleated and several more 
progressed to phthisis. Six of these 
enucleated eyes had been retained for 
more than three months. Of the enu- 
cleated eyes, four had spontaneous 
hemorrhages and five had traumatic 
hemorrhages. 

Based on these findings and our 
present vitreous surgical techniques, 
our management of vitreous hemor- 
rhage can be summarized according 
to the data in Table 2. 

We offer a graded series of surgical 
intervention techniques depending on 
the ultrasonic findings and the clini- 


cal course. The degree of surgical in- ' 7 


tervention is based on three stages of 
surgery offering gradually increased 
risk of secondary complications. Pa- 
tients with light diffuse hemorrhage 
which has not cleared after 12 to 18 
months and who show evidence of' 
syneresis on B-scan without mem- 
branes may be offered a simple isobar- 
ic vitreous exchange. In this tech- 
nique, using a separate infusion and 
suction needle, central vitreous is re- 
placed with sterile balanced salt solu- 
tion. If good clearing is not easily 
obtainable, the suction needle is re- 
placed by a suction cutter instrument 
and the solid vitreous is evacuated in 
the method described by Machemer.* 

Patients in whom a clearly demon- 
strable vitreous veil is present but in 
whom the region anterior and poste- 
rior to the veil appear acoustically 
clear constitute the second group. In 
this group, a pars plana incision is 
made and the membrane is opened 
with a diamond blade’ or an ultrason- 
ic blade that we have developed. Ita 


Fig 6.—Left, B-scan showing membrane attaching to globe wall near root of iris and anterior to ora serrata, one of many anatomic fea- 
tures that can aid in distinguishing vitreous hemorrhages from retinal detachments. Right, Schematic diagram. 
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Fig 7.—Left, Retinitis proliferans extending from optic nerve in typical B-scan pattern of intersecting membranes. Posterior membrane 
resembles localized detachment but is distinguished by vertical scans. Right, Schematic diagram. 


clear central opening is not apparent, 
the procedure is converted to vitreous 
suction and replacement. 

Patients who have dense hemor- 
rhagic changes, membrane forma- 
tion, or both, form the third category. 
In this group, a total central vitrec- 
tomy is offered, which may be either 
of the anterior (open-eye) technique 
or the pars plana suction cutting tech- 
nique. When lens removal is consid- 
ered, as in trauma, a combined ap- 
proach of phakoemulsification of the 
lens and vitreous infusion suction cut- 
ter (VISC) removal of the vitreous is 
performed through the same pars 
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plana incision. 

Constantly improving instrumen- 
tation and surgical methods are 
greatly enhanced by ultrasonic eval- 
uation of the vitreous compartment. 
As greater experience is gained with 
vitrectomy, the observation time for 
all patients with dense vitreous hem- 
orrhages may be shortened since the 
formation of membranes and sidero- 
genic degeneration of the retina 
would thus be minimized. Balancing 
this view is the incontrovertible evi- 
dence that many hemorrhages, even 
occasional dense ones, do clear with- 
out intervention. Perhaps more im- 
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portant, a hemosiderogenic vitritis 
occurring in the first few days and 
weeks after the hemorrhage may se- 
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against early surgical intervention, if 
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value of ultrasound in studying hem- 
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Rectus Muscle Union 


in Sixth Nerve Paralysis 


Jensen Rectus Muscle Union 


William Selezinka, MD; Gary S. Sandall, MD; John W. Henderson, MD 


Rectus muscle union in sixth nerve pa- 
ralysis not only straightens the eye, but is 
a safe, simple, and effective procedure. It 
improves the function in the field of gaze 
of the involved muscle, produces a good 
cosmetic result, often with fusion, and 
little or no vertical muscle imbalance. 


he previous paper on a rectus 

muscle union in sixth nerve pa- 
ralysis as reported by Frueh and 
Henderson appeared in the ARCHIVES 
almost two years ago.' Reference to 
and a resume of this appeared in the 
Yearbook.? This presentation is de- 
voted to the evaluation of 16 more 
cases done by ten different surgeons 
since the original report. Good results 
have been obtained in all cases in 
what we consider a safe, simple, and 
effective procedure. We prefer to re- 
fer to this operation as a "Jensen pro- 
cedure” or a “Jensen rectus muscle 
union” in honor of C.D.F. Jensen who 
first described this new technique in 
1964.* 


Submitted for publication Oct 9, 1973. 

From the Department of Ophthalmology, Uni- 
versity of Michigan Medical Center, Ann Arbor, 
Mich. 

Reprint requests to 2350 Washtenaw Ave, Ann 
Arbor, MI 48104 (Dr. Sandall). 


Method of Operation 


A brief review of the procedure as fol- 
lowed in our cases is presented. The proce- 
dure is usually done under general anes- 
thesia, though one case (case 5) was done 
with a retrobulbar and a modified van Lint 
type of local anesthesia. 

1. A 360° peritomy is done and the con- 
junctiva and Tenon capsule are winged by 
most of us. Others prefer to make an inci- 
sion of the bulbar conjunctiva and Tenon 
capsule over the insertion of the medial 
rectus muscle. The medial rectus muscle is 
isolated in the usual fashion for a muscle 
recession. By doing this step first, the me- 
dial rectus muscle recession of desired 
amount allows for easier lateral duction 
during and following the procedure, espe- 
cially if contracture or fibrosis is present. 

2. The lateral, superior, and inferior rec- 
tus muscles are individually isolated and 
cleaned of their tendon sheath and intra- 
muscular membrane (radially along each 
muscle border). As each muscle is elevated 
by the muscle hook, the intramuscular 
membrane is dissected posteriorly to free 
the muscle of interconnections a little be- 
yond the equator of the globe. However, 
the posterior muscle sheath is preserved as 
much as possible. None of the muscle in- 
sertions in this part of the operation are 
disturbed. 

3. A tenotomy hook is inserted from be- 
hind each of the lateral, superior, and infe- 
rior tendons, serially. With the tip of the 
hook protruding through the tendon, each 
muscle is split in two by a posterior push 
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. Fig 1.—Case 1 showing a left esotropia 
of 45 PD. 





Fig 4.—Case 1 showing 30° of abduction 
of left eye, postoperatively. 





Fig 7.—Case 2, postoperatively, showing 
a residual of 40 PD of esotropia at near. 
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Fig 10.—Case 4 showing 20° of abduc- 
tion beyond midline, one year postopera- 
tively. 





Fig 13.—Case 6 showing 5 PD of eso- 
phoria, postoperatively. 
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Fig 16.—Case 7 showing very little ab- 
duction of right eye. 
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Fig 2.—Case 1 showing no abduction of 
left eye beyond midline. 
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Fig 5.—Case 2 showing 35 PD of left 
esotropia in primary position. 





Fig 8.—Case 2, postoperatively, showing 
abduction of the left eye to near ten de- 
grees beyond midline. 





Fig 11.—Case 6: patient with traumatic 
right sixth nerve paralysis showing 70 PD 
of right esotropia in primary position. 
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Fig 14.—Case 6 showing 15° of abduc- 
tion of right eye, postoperatively. 





Fig 17.—Case 7, postoperatively, show- 
ing 3 PD of right esophoria. 














2 - E. nt. . E 
rc m +. ê e s 
Ge Se 


< tes x A 4 M 
Set tab th > 





MEE d 
Fig 3.—Case 1, postoperatively, showing 
a residual of 4 PD of esotropia at near. 
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Fig 6.—Case 2: patient unable to abduct 
left eye beyond midline. 





Fig 9.—Case 4 showing postoperative 
repair of traumatic right sixth nerve paral- 
ysis with a residual of 2 PD of esotropia 
and 3 PD of right hypertropia. 





Fig 12.—Case 6: patient could not ab- 
duct left eye to within 15° of midline. 
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Fig 15.—Case 7 shows 75 PD of right 
esotropia in primary position. 
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Fig 18.—Case 7 showing 20° of abduc- 
tion of right eye, postoperatively. 
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Preoperative 
Origin 
Case and Primary Muscle 
No Age, yr Duration Position Paralyzed 
1 3 Congenital ET 45-50* PD LLR 
2 1 Congenital, ET 35 PD LLR 
1 yr 
3 70 Traumatic closed ET 95 PD Started as 
head injury, 3 yr RLR and LLR 
but LLR resolved 
4 46 Traumatic—skull ET 65 PD RLR 
fracture, 61/5 mo 
5 48 Following antituberculous ET 85 PD RLR 
therapy, 9 yr HT 18 PD 
6 52 Traumatic closed ET 60-70 PD RLR 
head injury, 14 mo 
7 37 Traumatic skull ET 75 PD RLR 
fracture, 14 mo 
8 1 Congenital, ET 50 PD RLR 
1515 mo 
9 42 Traumatic closed ET 45 PD Bilateral LR 
head injury, 1 yr with recovery 
of RLR 
10 52 Undetermined, ET 35 PD LLR 
19 mo 
11 19 Traumatic, ET 40 PD RLR 
14 mo 
12 31 Traumatic, ET 35 PD RLR 
2 yr 
13 22 Unknown, ET 45 PD LLR 
10 yr 
14 22 Traumatic, ET 50 PD LLR 
18 mo 
15 18 Congenital, ET 30 PD LLR 
18 yr 
16 18 Traumatic, ET 80 PD RLR 
7 mo 


FP" Tete err R - | Li e. = E Tat refe - i= a 
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Table 1.—Summary of Results 


Amount of 

Abduction 
Midline 
Midline 


None 


Barely to midline 
Not to midline 
Not to midline 
None 

Midline 


None 


Not to midline 

5° from midline 
Midline 

Almost to midline 
10° from midline 
5° from midline 


Not to midline 


Date and Type 
of Surgery 
1/71 RMU LLR 
recess LMR 3mr 
5/71 RMU LLR 
recess LMR 5 mm 


4/72 RMU RLR 
recess RMR 6 mr 


5/72 RMU RLR 
recess RMR 6.5 m 
6/72 RMU RLR 
recess RMR 7 mn 
2/72 RMU RLR 
recess RMR 6.5 m 
10/72 RMU RLR 


11/72 RMU RLR 
recess RMR 5 mn 


1/73 RMU LLR 
recess LMR 6 mn 


1/73 RMU LLR 
recess LMR 7 mn 
7/71 RMU RLR 
recess RMR 5 mn 
5/71 RMU RLR 
recess RMR 4.5 n 
e 1/72 RMU LLR 
recess LMR 5.5 m 
7/72 RMU LLR 
reoess LMR 6 mn 
12/72 RMU LLR 
recess RMR 3.5 n 
5/73 RMU RLR 
recess RMR 6.5 m 


* The following abbreviations are used in the table: ET indicates esotropia; X, exophoria; PD, prism diopters; RMU, rectus muscle union; 
RLR, right lateral rectus; LLR, left lateral rectus; LMR, left medial rectus; and HT, Hypertropia; LH, left hyperphoria; RH, right hyperphoria; 


E, esophoria. 
t+ indicates a fusion, and —, no fusion. 











of right esotropia in primary position. She 
could not abduct to midline. 


on the hook. This split is carried to just be- 
yond the equator or some 15 to 18 mm pos- 
terior to the insertion. 

4. A 40 suture (Mersilene) is looped to 
combine the superior half of the lateral 
rectus muscle with the temporal half of the 
superior rectus muscle. This suture is tied 
at the equator and is easily adjusted by 
moving the suture anteriorly or posteriorly 
along the split halves. Tying must be only 
tight enough to provide good approxima- 
tion without interfering with the circula- 
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Fig 20.—Case 16, postoperatively, show- 
ing 4 PD of esophoria in primary positon. 


tion of the muscular arterial branches. 
Similarly, the temporal half of the inferior 
rectus muscle and the inferior half of the 
lateral rectus muscle are approximated at 
the equator. 

5. After inspection of the location of the 
sutures, the conjunctiva is closed. 


Report of Cases 


Representative cases rather than the en- 
tire fifteen are presented. 
CASE 1.—A 3-year, 10-month-old boy with 
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Fig 21.—Case 16 showing full abduction 
of right eye, postoperatively. 


hydrocephalus and left sixth nerve paraly- 
sis had Dandy-Walker syndrome (obstruc- 
tion of outlet of fourth ventricle). He had 
neurosurgical correction first. Measure- 
ments before rectus muscle union proce- 
dure revealed a left esotropia of 45 to 50 
prism diopters (PD) (Fig 1). He could not 
abduct past midline (Fig 2). Patching of 
the right eye for two weeks did not im- 
prove the abduction of the left eye. Duc- 
tions under general anesthesia showed no 
restriction of movement in any direction. 
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aviation From 
imary Position 
ET4Pp 

ET 10 PD 


E 15 PD 


E2PD 
ET 2 PD 
E5PD 
E3PD 
ET4PD 


E (T) 6 PD 


E (T) 5 PD 
E3PD 

X 6 PD 

X 10 PD 
None 

X 8 PD 


X 6 PD 


Postoperative 


Abduction 
Range 
30° past midline 
10°-15° past midline 


10° past midline 


20° past midline 
20° past midline 
10° past midline 
20° past midline 
20° past midline 


10° past midline 


20° past midline 
20° past midline 
15°-20° past midline 
10° past midline 
15° past midline 
20° past midline 


Full 30°-35° past 
midline 


Sw 


Vertical 
Deviation 


None 


None 


None 


HT 3 PD 


HT 8 PD 


None 


HT 2 PD 


None 


None 


None 


None 


None 


LH 6 PD 


2 RH 


Fusiont 
Not assessable 


Not assessable 


- 
+ 
Not assessable 


+ with head 
turn 10% 


+ +H +1 +) +1 +) + 


A rectus muscle union and a measured 5- 
mm medial rectus muscle recession re- 
sulted in 2 PD of left esotropia at distance 
and 4 PD at near (Fig 3). Abduction was to 


Follow-Up 30° past midline with no vertical deviation 
18 14 months postoperatively (Fig 4). 
CASE 2.—A 1-year, 1-month-old boy with 

8 (lost to a left sixth nerve paralysis from birth had 

follow-up) a 35 PD left esotropia (Fig 5). There was 

7 no abduction past midline (Fig 6). Patch- 
ing of the right eye did not improve abduc- 

16 tion of the left eye. Ductions of the left eye 
under anesthesia showed only slight re- 

9 striction to abduction. After a measured 5- 
mm medial rectus muscle recession and a 

14 rectus muscle union, he had a residual of 10 
PD of esotropia at near (Fig 7). He could 

8 abduct ten degrees past midline and had 
no vertical residual four months postopera- 

tively (Fig 8). 

5 CASE 4.—This 46-year-old man sustained 
a skull fracture 642 months previously. In 
addition to the right sixth nerve paralysis, 

5 he had a partial vocal cord paralysis and 
had a loss of his swallowing mechanism. 

26 When a gastrostomy tube was inserted un- 
der general anesthesia, he developed post- 
24 operative pneumonia. A gastrostomy revi- 
21 sion was done under local because of his 
inability to swallow. He had a 65 PD right 
14 esotropia with a 10 PD right hypertropia. 
He could abduct barely to midline (no pre- 
10 operative pictures available). Dynamic 
forced ductions showed no restriction to 
4 abduction of the right eye. After a mea- 


sured 6.5-mm right medial rectus muscle 


Table 2.—Comparison of Methods for Correcting Sixth Nerve Palsy 


No. of patients reported 


Average change in eye position (PD) 
Average improvement of lateral rotation (PD) 


% with fusion 


Lateral motility 
9/o with more than 25* 
9/; with 10° to 25° 
% with less than 10° 


% exotropic 
% esotropic 
% hypertropic 
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Jensen Rectus Muscle Union 


Frueh and 
Henderson 


15 
17 





Jensen Girard 


(18 eyes) 
31.0 28.9 


Hummelsheim Variant 


Francois and 
Taillefer 
36 
(38 eyes) 


Berens and 


7 
(8 eyes) 
775 
(4 cases) 
33.3 


100 
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recession and a Jensen procedure, he had a 
residual 2 PD esotropia with a 3 PD right 
hypertropia (Fig 9). He could abduct 20° 
past midline and could fuse and has main- 
tained this for one year (Fig 10). This case 
is interesting from the anesthesia stand- 
point. One of us (W.S.) did the entire pro- 
cedure under local anesthesia using a ret- 
robulbar and a modified van Lint. 


CasE 6.—This 52-year-old woman suf- 


fered a closed head injury secondary to an 
automobile accident with a resultant right 
sixth nerve paralysis, 14 months prior to 
corrective surgery. Preoperatively, she 
showed 70 PD of right esotropia in the pri- 
mary position (Fig 11) and could not ab- 
duct the right eye to within 15° of the mid- 
line (Fig 12). Dynamic forced ductions 
were normal. After a muscle union oper- 
ation and a recession of the right medial 
rectus she exhibited 5 PD of esophoria for 
both distance and near (Fig 13), with 15* 
of abduction beyond the midline (Fig 14). 

CasE 7.—This 37-year-old man had a 
right sixth nerve paralysis following a 
skull fracture sustained when a windmill 
fell on him as he was driving a tractor. He 
had a 75 PD right esotropia at distance and 
a 90 PD right esotropia with an 8 PD left 
hypertropia at near for 14 months (Fig 15). 
No abduction was present (Fig 16). Dy- 
namic forced ductions showed minimal re- 
sistance to abduction of the involved eye. 
After a measured 7-mm right medial rec- 
tus muscle recession and a rectus muscle 
union, he had a 3 PD right esophoria with 
good fusion (Fig 17). Twenty degrees of 
abduction of the right eye was present 
(Fig 18). ; 

CasE 16.—This 18-year-old female sub- 
ject sustained complete right sixth nerve 
paralysis following an automobile accident 
and a closed head injury. There was no im- 
provement in six months. She showed over 
80 PD of right esotropia (Fig 19) and could 
not abduct to midline. Dynamic forced 
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ductions were normal. After muscle union 
and a 6.5-mm recession of the right medial 
rectus she showed 4 PD of esophoria with 
100% fusion (Fig 20) and full abduction 
(Fig 21). | 


Summary of Cases 


Sixteen cases of sixth nerve paraly- 
sis were treated surgically by a rectus 
muscle union and are summarized in 
Table 1. The paralysis was present 
from 6% months to 18 years with an 
average of 8.2 years. Congenital pa- 
ralysis averaged 12.5 years whereas 
the acquired averaged 6 years. Of the 
four congenital cases, one was due to 
hydrocephalus and three of undeter- 
mined etiology. The average preoper- 
ative deviation was 40 PD of eso- 
tropia. The average postoperative 
deviation was 1.9 PD of esotropia. 
The average postoperative abduction 
was 18.1° in 16 eyes. No significant 
cases of vertical deviation were 
created. Ten acquired cases had fu- 
sion postoperatively with two others 
questionable. One congenital case 
showed gross fusion. The sensory 
status of the other three congenital 
cases was not assessable at the time 
of publication. The follow-up in this 
series range from 4 to 26 months. 


Comment 


Jensen procedure enables a safe, 
simple, and effective way of correct- 
ing isolated sixth nerve paralysis by 
utilizing the actions of the temporal 
parts of the superior and inferior rec- 
tus muscles. This improves abduction 
markedly and gives fusion in up to 
50% of cases. Since only one muscle is 


recessed, segmental iris atrophy or 
other serious anterior segment prob- 
lems are avoided.** It appears that 
the medial rectus muscle requires re- 
cession in cases where the esotropia is 
greater than 25 PD so as to get the . 
maximum result from the procedure. 
The recession of the muscle ranges 
from 3.5 to 7 mm. 

In Table 2 a comparison of the 
methods for correcting sixth nerve 
paralysis is made. While these are 
small series, and with many variables 
ranging from age to etiology, the 
data still suggest the superiority of 
the Jensen procedure in cosmesis, sec- 
ondary vertical imbalance, and inci- 
dence of fusion. © 


Key Words.—Sixth nerve paralysis; rec- 
tus muscle union; abduction; fusion; verti- 
cal deviation. 
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‘Endophthalmitis 


Diagnostic Cultures and Visual Results 


Richard K. Forster, MD 


In 33 eyes suspected of harboring in- 
fectious endophthalmitis, samples for cul- 
ture were taken by aspiration of the 
aqueous or vitreous or both, or by swab- 
bing of open wounds. The same organism 
grew in two or more culture media in 14 
cases; in five cases only one culture me- 
dium was positive; in 14 the cultures were 
negative. Three of the 14 eyes with posi- 
tive cultures retained useful vision; all 
three yielded Staphylococcus epider- 
midis. In two of these, antibiotics were 
given by intraocular injection. Only one of 
the 14 eyes with negative cultures lost 
useful vision. 


decrease in the number of 

cases Qf infectious endophthal- 
mitis has been attributed to improved 
sterile technique, more delicate sur- 
gical instrumentation and manipula- 
tion, and the use of preoperative and 
subconjunctival antibiotics. Never- 
theless, the specific etiologic diag- 
nosis is often lacking, and infected 
eyes are usually lost."? This report 
evaluates cultures and smears ob- 
tained from samples of aqueous and 
vitreous and from open wounds; the 
relative frequency of isolated etio- 
logic agents; and results of specific 
management. 


Materials and Methods 


The author has had the opportunity to be 
involved in the diagnosis and management 
of 33 cases of suspect endophthalmitis dur- 
ing the past 4% years. The patients were 
seen on a private, referral consultation 
basis or as part of the residency training 
service at the Bascom Palmer Eye Insti- 
tute. 

All cases were arbitrarily placed into one 


of four categories: (1) The group desig- 
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nated as recent postoperative intraocular 
surgery consisted of 17 eyes, including 15 
with recent postoperative cataract extrac- 
tions, one with postoperative penetrating 
keratoplasty, and one with vitreous wick 
syndrome occurring two months following 
cataract surgery. (2) The long-term postop- 
erative group consisted of six cases of 
postoperative blebs; four followed filtering 
surgery for chronic open-angle glaucoma, 
and two had apparently inadvertent blebs 
following cataract surgery. (3) A trauma 
group of six eyes included four with pene- 
trating injuries of the globe, one with in- 
traocular foreign body, and one with surgi- 
cal penetration for evacuation of a 
traumatic hyphema. (4) The metastatic 
group consisted of four cases of en- 
dophthalmitis in which no preceding ocular 
surgery had been performed, no apparent 
trauma sustained, and no previous local 
periocular inflammation noted. 
Technique.—Throughout the study, alter- 
ations in eulture techniques and media 
were made. The following technique was 
utilized in most cases, with exceptions as 
indicated in Table 1: In most recent post- 
operative cases, which included cataract 
extractions and one penetrating kerato- 
plasty, the patients were taken to the oper- 
ating room and after appropriate pre- 
medication received a modified Van Lint 
and retrobulbar block with use of 2% lido- 
caine (Xylocaine) hydrochloride with epi- 
nephrine. A satisfactory block for the 
purposes of the culture technique was ob- 
tained in all cases. A modification of the 
technique advocated by Theodore* was uti- 
lized. After conjunctival and lid samples 
were obtained for culture and the patient 
carefully prepared and draped, a kera- 
totomy was made near the limbus through 
clear cornea by means of either a razor 
blade or Wheeler or Ziegler knife. An at- 
tempt was usually made not to enter the 
anterior chamber but to incise the cornea 
deeply. A 25- or 27-gauge needle attached 
to a tuberculin syringe was then intro- 
duced into the anterior chamber. An at- 
tempt was made to empty the anterior 
chamber contents into the syringe; this 
sometimes required manipulation of the 
needle due to a coagulum or hypopyon 
within the chamber. The needle was with- 
drawn and appropriate cultures and 


smears made. Initially a separate vitreous 
aspiration was obtained by making a con- 
junctival section, a sclerotomy, and then 
entering the vitreous cavity with a 22- 
gauge needle attached to a tuberculin sy- 
ringe. More recently the pars plana ap- 
proach has been abandoned and a second 
tuberculin syringe attached to a 22-gauge 
needle was passed through the keratotomy 
site into the vitreous cavity through the 
anterior hyaloid and manipulated until sat- 
isfactory culture material was obtained. 
The sample was then inoculated onto ap- 
propriate media, and slides for microscopic 
examination prepared. 

Long-term postoperative cases, those re- 
sulting from trauma, and those with sus- 
pected metastatic endophthalmitis were 
managed in the following way: A determi- 
nation was usually made as to the major 
site of inflammation, and samples from ei- 
ther anterior chamber or vitreous or both 
were obtained. If it was chosen only to per- 
form an anterior chamber paracentesis 
and the patient was not recently postoper- 
ative, then treatment room aspiration was 
utilized. We have discouraged performing 
anterior chamber paracentesis outside the 
operating room in recent postoperative 
cases for fear of disruption of the wound 
and increased possibility of contamination 
of the culture material. In cases desig- 
nated as metastatic or trauma in which the 
locus of inflammation appeared to be con- 
fined to the vitreous, the patients were 
taken to surgery, and vitreous material 
was obtained through a pars-plana-scle- 
rotomy approach. In several cases either a 
cataract wound dehisced or a filtering bleb 
ruptured, and in those instances culture 
samples were taken directly from the 
wound. 

Media.—The anterior chamber and vit- 
reous aspirates were inoculated on sepa- 
rate blood agar, brain heart infusion (BHI) 
liquid broth, and thioglycolate broth. In 
some instances 1% maltose supplementa- 
tion with yeast extract was utilized. Sabou- 
raud agar with gentamicin but without 
cycloheximide, as well as liquid BHI with 
the gentamicin were also utilized for fun- 
gal isolation. The criteria for a positive 
culture included two or more media posi- 
tive for the same organism, or florid, semi- 
confluent growth on the culture site in one 
or more solid media. 

Smears.—At least two microscopic slides 
prepared from anterior chamber and vit- 
reous aspirations were stained with Gram 
and Giemsa stain. 

Treatment.—Our initial regimen con- 
sisted of injecting gentamicin sulfate (Gar- 
amycin) subconjunctivally. In some eyes 
small doses of cephaloridine (Loridine) or 
gentamicin sulfate or both were injected 
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into the anterior chamber or vitreous cav- 
ity after the cultures had been obtained. 
The patients were then maintained with 
appropriate systemic, topical, and subcon- 
junctival antibiotics and corticosteroids. 


Results 


During a 4-year period, cultures 
were done and treatment provided in 
83 cases of suspected infectious en- 
dophthalmitis. Microorganisms were 
isolated in 14 cases from the anterior 
chamber, vitreous, or wound. In 14 
other cases the cultures were nega- 
tive. Culture results were considered 
equivocal in five cases since only one 
liquid medium was positive, and could 
have represented a contaminant. 

1. Recent Postoperative Cases.—Of 
17 cases, six had positive cultures, 
nine negative cultures, and two 
equivocal cultures. The organisms cul- 
tured included Klebsiella (case 7), 
Pseudomonas aeruginosa (cases 12 
and 27), Proteus rettgeri (case 18) and 
Staphylococcus epidermidis (cases 13 
and 29). 

Specifically, the cultures were ob- 
tained as follows: Klebsiella (case 7) 
was cultured directly from a dehis- 
cent wound presenting a purulent 
exudate. Ps aeruginosa (case 12) was 
not obtained by anterior chamber 
paracentesis, but was cultured from 
the vitreous at the time of eviscera- 
tion. The two cases of Staph epider- 
midis (cases 18 and 29) will be dis- 
cussed in greater detail as case 
reports. In both, cultures from ante- 
rior chamber taps were negative but 
those from vitreous aspiration were 
positive. Proteus rettgeri (case 18) 
was cultured from anterior chamber 
tap, but inadequate material was ob- 
tained from vitreous aspiration. In a 
second case (27), cultures were posi- 
tive for Ps aeruginosa in samples 
from both anterior chamber and vit- 
reous aspiration. 

In two cases (5 and 33), cultures 
were equivocal and were not consid- 
ered as positive since only one posi- 
tive liquid medium culture was ob- 
tained. Alpha-hemolytic streptococcus 
was obtained from culture of the 
wound in case 5, but no anterior 
chamber or vitreous aspiration was 
performed. The eye behaved like a 
bacterial endophthalmitis, and the 
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patient subsequently died. In case 33, 
culture from anterior chamber tap 
was negative but a Streptococcus spe- 
cies grew on BHI from the vitreous 
aspirate. 

Seven of the nine eyes with nega- 
tive cultures were seen shortly after 
cataract extraction, one after pene- 
trating keratoplasty, and one with a 
vitreous wick syndrome. Six of the 
nine had negative results from ante- 
rior chamber paracentesis (including 
the vitreous wick syndrome), three 
had negative results from both ante- 
rior chamber and vitreous aspirations 
(including the eye with postoperative 
keratoplasty). Of the nine eyes with 
negative cultures, only one continued 
to behave as an infected endophthal- 
mitis (case 11, Table 1) ending in 
phthisis bulbi. The other eight eyes 
retained useful vision. 

2. Long-Term Postoperative Cases.— 
Cultures were obtained from six eyes 
with blebs produced by filtering pro- 
cedures (4, 14, 24, 25) or inadvertently 
produced by cataract surgery (26 and 
28). Four eyes had positive cultures. 
The organisms isolated included Fu- 
sarium episphaeria (case 4), strepto- 
cocci (cases 26 and 28) and Staph 
aureus (case 24). In case 28 the eye 
had a ruptured bleb; therefore a cul- 
ture sample was taken from the 
wound without anterior chamber or 
vitreous aspiration. In case 4 culture 
was negative from anterior chamber 
tap, but after pupillary block devel- 
oped, culture was positive for F epis- 
phaeria in removed iris and lens ma- 
terial. In cases 24 and 26 cultures 
from anterior chamber taps were pos- 
itive; no vitreous aspirations were 
performed. 

In case 25 only an anterior chamber 
paracentesis was done. The aqueous 
humor specimen yielded Strep fae- 
calis, group D, only in thioglycolate 
media. Of the four cases with positive 
cultures and one with equivocal re- 
sults (case 25), only one eye retained 
light perception (case 4); enucleation 
or phthisis occurred in the other four 
eyes. The one eye with negative cul- 
ture (case 14) retained useful vision. 

3. Trauma Cases.—Of the six cases 
of posttraumatic endophthalmitis, 
cultures were positive in three, 
equivocal in one, and negative in two. 


ITEE IENE EN UNA 


In case 23 Staph epidermidis was iso* ™ 


lated from a vitreous aspiration; 
treatment was successful, as reported 
below under case report 3. Staphylo- 
coccus aureus was isolated from an 
open perforated wound in case 8, with 
no anterior chamber or vitreous cult 
ture performed and a subsequent 
evisceration of the globe. In case 31, 
following a penetrating injury, Strep 
viridans was isolated from the 
vitreous at the time of therapeutic 
vitrectomy. 

In case 32 the eye had had a pene- 
trating injury with a foreign body in- 
carcerated in the posterior pole. A 
vitreous inflammatory reaction devel- 
oped, and at the time of therapeutic 
vitrectomy, cultures of the vitreous 
yielded a Bacillus species only in 
thioglycolate. This was considered a 
possible contaminant. 

In cases 15 and 22 cultures were 
negative, and the condition cleared 
without sequelae. In case 15 both an- 
terior chamber and vitreous aspira- 
tion were performed, and in case 22 
only a vitreous aspirafion was done 
following a penetrating injury from a 
dental orthodontic device. * 

4. Cases With Metastases.—Four 
cases of endophthalmitis were consid- 
ered to be metastatic. Case 21 had a 
culture positive for Candida from the 
vitreous aspirate at the time of diag- 
nostic and therapeutic vitrectomy 
and had subsequent phthisis of the 
globe. In case 1 -hemolytic strepto- 
coccus was isolated from the anterior 
chamber aspirate in thioglycolate 
only. Vitreous aspiration was not ob- 
tained, and an evisceration was sub- 
sequently performed. The patients in 
cases 6 and 17 both had bilateral 
metastatic endophthalmitis; culture 
from an anterior chamber paracen- 
tesis was negative in case 6, and cul- 
tures from bilateral anterior chamber 
and vitreous paracenteses were nega- 
tive in case 17. In case 6 there was 
associated a Gram-negative pneumo- 
nitis, and the patient subsequently 
died. In case 17 there were bilateral 
vitreous inflammatory reactions asso- 
ciated with a Guillain-Barré syn- 
drome and associated cranial nerve 
paralysis. Except for secondary ante- 
rior segment problems, the vitreous 
reaction cleared satisfactorily. 
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Table 1.—Cultures and Visual Results in 33 Cases of Endophthalmitis 


Culture Sitet 


























ture Smear Initial Visual 
€" Type* AC Vitreous Wound b pir Isolate Examination$ Vision|| Outcome! 
1 M T ND ND - B-hemolytic F LP Evis 
(thio) streptococcus 
wee ——TNE CL a fe 49 aces NE LS e N NA E A 
3 S -— ND ND = oe Á CF, 3 ft 20/20 
4 B — ND + Iris + Fusarium LP LP 
material episphaeria (pathology) 
5 S ND ND + x a-hemolytic - LP Died 
streptococcus 
em MEG: en ce Oe LEUR LL. t. UEM. NIIT LEE EIS DNE 
7 S ND ND + + Klebsiella == NLP Evis 
group 
8 T ND ND of + Staphylococcus + LP Evis 
aureus 
9 S -— = ND — = HM, 2 ft 20/400 
10 S = ND ND — ~ ? 20/25 
11 S = ND ND — = CF, 6 in NLP, 
phthsis 
12 S — ND t Pseudomonas zu 20/40 Evis 
aeruginosa 
13 S = ND T Staph epidermidis = HM, 6 in 20/200 
(albus) 
14 B — = ND — — LP 20/80 
15 T — = ND — — CF, 1 ft 20/25 
16 S — — ND — = ? 20/20 
17 M — -— ND — — OD,CF,2ft 20/200 
OS, HM 20/200 
18 S T ND ND * Proteus Ke LP LP 
(attempted) rettgeri 
19 S "e ND ND Bi: EM — HM, 1 ft 20/300 
20 S e ND ND + i — CF, 2 ft 20/40 
21 M ND "t ND + Candida sp = LP NLP 
22 T ND om ND = d. = 20/400 20/200 
23 T ND T ND + Stap epidermidis + CF, 1 ft 20/40-2 
(albus) 
24 B + ND ND + Staph aureus = LP Enuc 
25 B + ND ND + Streptococcus faecalis — HM, 3 ft Enuc 
(thio) (group D) 
26 B "P ND ND - Streptococcus sp = LP LP, 
phthsis 
27 S 1 T ND -+ Ps aeruginosa + LP NLP, 
phthsis 
28 B ND ND + + Streptococcus sp — ? Enuc 
(not group A or D) 
29 S = + ND + Staph epidermidis + HM, 1 ft 20/60 
(albus) 
30 S -— Jg ND e iua -— 20/400 20/100 
31 T ND T ND T a-hemolytic = HM LP 
streptococcus 
32 E - T ND = Bacillus sp = HM LP 
(thio) 
33 S -— T ND zs Streptococcus sp + LP 20/200 
(BHI) 


* Type of endophthalmitis: S, recent postoperative; B, long-term postoperative (bleb); T, trauma: M, metastatic. 

t AC, anterior chamber; +, positive; —, negative; ND, not done; thio, thioglycolate broth; BHI, brain heart infusion liquid broth. 
t Symbols as follows: +, positive; —, negative; +, equivocal, only one liquid medium positive. 

$ Symbols as follows: +, bacteria or fungi seen; —, bacteria or fungi not seen. 

|| NLP, no light perception; LP, light perception; HM, hand motion; CF, count fingers; Evis, evisceration. 

T Gomori methenamine silver—positive histopathologically from iridectomy sample. 


Visual Outcome 
Of the 14 culture-positive endoph- 
thalmitis cases, three eyes were 
"saved" with useful vision. (See three 


case reports.) Two eyes retained light 
perception, four developed phthisis 
bulbi, and five eyes required eviscera- 
tion or enucleation. 


Of the 14 culture-negative cases in 
the above four categories, only one 
eye behaved as an infected endoph- 
thalmitis with a resultant phthisical 
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globe (case 11). Six eyes (cases 2, 
3, 10, 15, 16, and 20) retained a visual 
acuity of 20/40 or better; four (cases 
14, 17, 22, and 30) retained 20/50 to 
20/200; and two (cases 9 and 19) re- 
tained 20/400 and 20/300, respec- 
tively. The patient in case 6 died 
shortly after the cultures were per- 
formed. 

Of interest are the five cases in 
which an organism grew from only 
one of the liquid culture media. In 
cases 1, 5, and 25 8-hemolytie strepto- 
coccus, a-hemolytic streptococcus, and 
Strep faecalis (group D) grew, respec- 
tively. Cultures in cases 1 and 25 were 
positive from the anterior chamber 
aspirate in thioglycolate only (no vit- 
reous cultures performed), and case 5 
had only a culture from a wound 
without anterior chamber or vitreous 
aspiration. All three behaved like in- 
fected eyes (evisceration and enuclea- 
tion in cases 1 and 25 and death in 
ease 5). In case 33, culture from the 
vitreous was positive for a Strepto- 
coccus species but culture from the 
anterior chamber tap was negative. 
Intraocular antibiotics were utilized, 
and at six weeks visual acuity was 
20/200. Case 32 may represent a posi- 
tive culture for Bacillus species on 
thioglycolate from only the vitreous; 
on the other hand, this organism may 
have been a contaminant. 


Gram Characteristics 
and Smears 


The 14 positive cultures represent 
eight Gram-positive species, four 
Gram-negative species, and two 
fungi (Table 2). The five equivocal 
cases represent four Gram-positive 
Streptococcus species and one Gram- 
positive Bacillus species. 

Gram- or Giemsa-stained smears in 
33 cases were examined before the 
culture results were obtained and 
were interpreted as positive in six 
and equivocal in two cases. Four of 
the positive smears demonstrated an 
organism consistent with the culture 
result (cases 8, 23, 27, and 29). One 
smear demonstrated Gram-positive 
cocci but had equivocal cultures from 
the vitreous (case 33). Apparent 
Gram-positive diplococci were seen in 
case 18, but the cultures grew Pr 
rettgeri, and it should be considered a 
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Table 2.—Culture and Gram-Stain Characteristics of 14 Positive Isolates 





Case No. Type* Isolate 
Gram-Positive Bacteria 
8 T Staphylococcus aureus 





3 S 
23 T Staph epidermidis 
(albus) 
4 B 
6 B 


9 S Staph epidermidis 
(albus) 
1 t 





Gram-Negative Bacteria 


7 
12 Pseudomonas aeruginosa 
18 


Fungi 





Staph epidermidis 
(albus) 


Staph aureus 
Streptococcus sp 
Strep sp 

(not group A or D) 





a-hemolytic 
streptococcus 


Klebsiella group 


Proteus rettgeri 
Ps aeruginosa 


Fusarium episphaeria 
Candida sp 


* S indicates recent postoperative; B, long-term postoperative (bleb); T, trauma; M, 


metastatic. 


false-positive smear. 

The following three cases represent 
culture proven Staphylococcus epider- 
midis (albus) endophthalmitis, two 
following cataract extraction and one 
following trauma, and are the only 
successfully treated culture-proven 
cases in this series. 


Report of Cases 


Case 1.—An 81-year-old white woman 
(case 13, Table 1) underwent an apparently 
uncomplicated cataract extraction in her 
left eye Nov 3, 1970. On the third postoper- 
ative day the left eye became painful and 
red. On Nov 9 she was referred to the Bas- 
com Palmer Eye Institute with a diagnosis 
of postoperative endophthalmitis. The 
cataract extraction had been intracapsu- 
lar, without apparent vitreous loss, with 
use of alpha-chymotrypsin, ophthalmic, 
and cryoprobe delivery. No  subcon- 
junctival antibiotic or steroid prophylaxis 
was used at the completion of the proce- 
dure. The patient was not diabetic. She 
was taking no antibiotic medications when 
referred. Ocular examination disclosed a 
best-corrected visual acuity of 20/50 on the 
right and hand movements at 6 inches, but 
relatively inaccurate projection on the left. 
The gross external examination disclosed 
minimal lid edema, hyperemia, and local 
tenderness and no pain on movement. The 
cornea had slight superficial epithelial 
staining, 3+ striae, and minimal stromal 


edema. The anterior chambeg was of aphak- 
ie depth with a small hypopyon inferiorly 
(1 mm), and a fibrin clot in the remainder 
of the chamber. Tactile tension was soft. 
The fundus could not be visualized. 

The patient was admitted to the hospital 
on Nov 9, and taken to the operating room 
where she was given local anesthesia, and 
an anterior chamber paracentesis and 
sclerotomy with vitreous aspiration was 
performed. The anterior chamber and vit- 
reous material was inoculated on blood 
agar, 1% maltose supplementation with 
yeast extract, thioglycolate, Sabouraud 
medium, and BHI. Slides prepared for ex- 
amination disclosed many polymorphonu- 
clear leukocytes but no bacteria. At 24 
hours the Eugon solution and thioglycolate 
inoculated from the vitreous were cloudy 
and revealed a staphylococcal organism 
later identified as Staph epidermidis. 

Cephaloridine therapy, 2 gm/day in- 
travenously, was started. Gentamicin sul- 
fate, 20 mg, was injected subconjunctivally 
at the completion of the culture procedure 
and every day while the patient was in the 
hospital. An 0.8% solution of gentamicin 
was given every two hours by instillation 
into the conjunctival sac for seven days 
and then decreased to four times a day. 
The patient received three subconjunctival 
injections of triamcinalone acetonide 
(Kenalog), 40 mg, during hospitalization. 
Results of baseline urinary function tests 
were normal. 

At the time of aspiration, 0.1 mg of gen- 
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tamicin sulfate was injected into the vit- 
reous cavity. In three days the anterior 
chamber showed signs of clearing, but the 
vitreous remained cloudy; the patient was 
discharged from the hospital 12 days after 
admission. On Nov 30 visual acuity was 
finger counting at 6 feet, and the anterior 
chamber remained deep with a trace flare 
and no cells. A solution of neomycin sul- 
fate and dexamethasone sodium phosphate 
(Neo-Decadron Ophthalmic Solution) was 
prescribed as drops, four times a day, and 
a scopolamine mixture (Isopto-Hyoscine) 
once a day. A corrected vision of 20/400 
was obtained on Dec 7. By Dec 21 the vi- 
sion was 20/200. Subsequent visits, two 
and three months after surgery, showed 
20/200 vision with normal intraocular pres- 
sure. 

CASE 2.—A 77-year-old white man (case 
29, Table 1) underwent uncomplicated 
cataract surgery Sept 9, 1973. Following 
surgery the eye was red and chemotic, and 
treatment with chloramphenicol ointment 
(Chloroptic) was started. A suspension 
composed of dexamethasone, neomycin, 
and polymyxin B sulfate (Maxitrol) was 
used topically for two days. Four days fol- 
lowing surgery he experienced increasing 
discomfort. At fhat time his visual acuity, 
with a +11.00 sphere, was said to be 
"good." One day prior to being seen in con- 
sultation, he had increasing discomfort, 
and a hypopyon was noted. Gentamicin 
sulfate, 40 mg, was injected subcon- 
junctivally, but no anterior chamber para- 
centesis was performed at that time. He 
was given erythromycin (lloticin) by 
mouth for two doses of 250 mg each; dexa- 
methasone phosphate (Decadron), 4 mg in- 
tramuscularly; and maintained with gen- 
tamicin sulfate and a solution of 
polymyxin B sulfate, neomycin sulfate, 
and gramicidin (Neosporin Ophthalmic So- 
lution) every 30 minutes. On Sept 11 he 
was referred with a diagnosis of endoph- 
thalmitis in the right eye. He was in good 
health, and was taking no systemic medi- 
cations at the time of our initial eval- 
uation. 

On ocular examination, his visual acuity 
in the right eye was hand movements at 1 
foot. The field was constricted to hand 
movements. Acuity in the left eye was 
20/80. External examination revealed min- 
imal edema of the right upper and lower 
lids, slight hyperemia of the conjunctiva, 
and a normal left eye. On slit-lamp biomi- 
croscopy, there were hyperemia and chemo- 
sis of the conjunctiva; the cornea demon- 
strated trace epithelial edema, 1+ stromal 
edema, 2+ folds in Descemet membrane, 
mild guttate endothelial dystrophy, and 
pigmented keratitic precipitates. The cata- 
ract incision was intact. Five 7-0 black silk 
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sutures were present. A Seidel fluorescein 
test was negative for wound leak. The an- 
terior chamber was deep; there were 4+ 
cells and at least 2+ flare in the aqueous. 
The vitreous face was intact. There was a 
1-mm hypopyon and 2+ to 3+ cells in the 
vitreous; fundus examination showed a red 
reflex but no details of the retina or disc. 
Two hours later the patient was taken to 
surgery where modified Van Lint and ret- 
robulbar block anesthesia was given, and 
the anterior chamber of the right eye was 
entered with a Wheeler knife and a 25- 
gauge needle attached to a tuberculin sy- 
ringe. Approximately 0.1 cc of anterior 
chamber fluid was aspirated, placed on ap- 
propriate slides for staining as well as on 
blood agar, thioglycolate, and BHI to be 
maintained at 37 C, and Sabouraud and 
blood agar to be maintained at 26 C. A new 
needle was then passed through the ante- 
rior hyaloid face into the vitreous where 
approximately 0.3 ec of vitreous fluid was 
aspirated and placed on similar media and 
slides. The patient then received 0.25 mg of 
cephaloridine by injection into the anterior 
chamber and 0.1 mg gentamicin sulfate by 
injection into the vitreous cavity. Gen- 
tamicin sulfate, 40 mg, was injected sub- 
conjunctivally. Serum creatinine value was 
normal, and eephaloridine therapy was 
started, 500 mg every six hours intrave- 
nously. Diplocoeci were seen on the Giemsa 
stain. By the next day staphylococcal-like 
organisms were noted on blood agar from 
the vitreous sample in multiple colonies 
over the areas inoculated with vitreous 
fluid. This was identified as Staph epider- 
midis, coagulase and mannitol negative. 

The patient received triamcinolone 
acetonide suspension, 40 mg, and gen- 
tamicin sulfate, 20 mg by sub-Tenon route, 
on alternate days. Two days following 
diagnostic aspiration and treatment, the 
vision had improved to hand movements at 
2 feet. MacKay-Marg tonometry showed 
an intraocular pressure of 19 mm Hg. On 
Sept 17, six days after admission, ceph- 
aloridine therapy was discontinued. The 
patient was discharged on Sept 20 with 
finger-counting vision at 5 feet. 

On Oct 1 he returned with a visual acuity 
of 20/400. The anterior chamber had trace 
flare but no cells, and the vitreous face ap- 
peared intact despite previous hyaloid as- 
piration through the pupil. An electro- 
retinogram showed that the right eye had 
one-half to two-thirds the amplitude of the 
left; this was interpreted as a borderline 
normal study. The last recorded vision 
three months after surgery was 20/60. 

CASE 3.—A 33-year-old black man (case 
23, Table 1) entered the institute on July 
10, 1972, with a 24-hour history of de- 
creased vision. One week before, a corneal 


laceration had been repaired. He had had 
an acuity of 20/70 with some subretinal 
hemorrhage and a choroidal detachment on 
July 7. On July 10 he noted the onset of a 
sudden decreased vision in the right eye 
and was admitted for diagnostic vitreous 
paracentesis and management. Cultures of 
the conjunctiva and lids at the time of ini- 
tial surgery were negative. The patient 
was in good health. 

On ocular examination visual acuity in 
the right eye was finger counting tempo- 
rally at 1 foot. Slit-lamp examination 
showed a chemotic, slightly tender right 
globe with a deep anterior chamber, 4+ 
cells, a hypopyon, and a hazy vitreous 
which appeared to have localization of cells 
and exudate. No red reflex was appre- 
ciated. That same day the patient was 
taken to surgery where local anesthesia 
was given, and a vitreous aspiration was 
performed. The aspirated material was 
placed on two blood agar plates, Sabouraud 
medium, liquid BHI, and thioglycolate. At 
the completion of the procedure tri- 
amcinalone acetonide, 40 mg; methicillin 
sodium, 200 mg; and gentamicin sulfate, 40 
mg, were injected subconjunctivally. At 24 
hours cultures on the blood agar held at 
both 26 C and 37 C and the thioglycolate 
were positive for Staph epidermidis. 

Three days following surgery the visual 
acuity was counting fingers at 3 feet, and 
the patient was maintained with penicillin 
phenoxymethyl potassium (Pen-Vee K), 
500 mg four times a day by mouth; and 
gentamicin sulfate, 20 mg; triamcinalone 
acetonide suspension, 40 mg; and ceph- 
aloridine, 100 mg subconjunctivally, on al- 
ternate days. The patient showed slow but 
definite clearing of the vitreous, and when 
last seen six months later had a visual acu- 
ity of 20/40-2. 


Comment 


Anterior chamber and vitreous diag- 
nostic aspiration are rewarding when 
isolation of an etiologic agent pro- 
vides information for rational man- 
agement. A difference of opinion ex- 
ists as to the value of anterior 
chamber and vitreous paracentesis 
and the mode of obtaining it. 

Experimental endophthalmitis can 
be produced in the rabbit by inocula- 
tion of bacteria into the anterior 
chamber, and vitreous, and organisms 
can be reisolated by anterior chamber 
or vitreous aspiration.* In a retrospec- 
tive review of 14 cases of suspected 
endophthalmitis following cataract 
surgery, Allansmith et al found five 
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with positive anterior chamber cul- 
tures. In this report of 33 suspect 
cases of infectious endophthalmitis, 
14 had positive cultures obtained 
from aspirate from the anterior 
chamber or vitreous or both, and from 
wound. On the basis of 14 negative 
cultures in this series, and careful 
clinieal follow-up with loss of useful 
vision in only one case, we believe 
that sterile inflammation is present 
in most cases when cultures are nega- 
tive. In some cases the patient may 
have received sufficient antibiotics to 
render the cultures negative. There- 
fore, in order to institute vigorous, 
rapid, rational therapy, proper cultur- 
ing should be performed as soon as in- 
fectious endophthalmitis is suspected. 

Meticulous handling of culture ma- 
terial and utilization of appropriate 
fresh media is necessary to ensure a 
high yield of positive cultures and a 
minimum of contamination. We rec- 
ommend that patients recently oper- 
ated on, those who necessitate vit- 
reous culturing regardless of the 
category of endophthalmitis, and un- 
cooperative patients have diagnostic 
paracentesis performed in the oper- 
ating room to minimize potential con- 
tamination and to avoid damage of 
wound dehiscence. 

Thioglycolate liquid medium should 
be included for isolation of possible 
Anaerobic bacteria. Three of our five 
equivocal cultures, that is, with 
growth in only one liquid medium, 
were isolated from thioglycolate and 
at least one (case 25) was a relatively 
anaerobic Strep faecalis, group D. Al- 
though positive cultures in only liquid 
medium are highly suggestive of con- 
tamination, these three eyes all be- 
haved like infectious endophthal- 
mitis. In cases of suspected fungal 
endophthalmitis, inoculation should 
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be made on Sabouraud medium as 
well as blood agar. However, since the 
diagnosis is always in question, the 
anterior chamber or vitreous aspira- 
tion or both should be placed on ap- 
propriate bacteriological as well as 
fungal media. 

We have not addressed ourselves to 
the value of smears of the anterior 
chamber and vitreous fluid, since the 
results were equivocal and since ret- 
rospective examination of the smears 
was not particularly objective or 
fruitful (Table 1). However, in those 
few cases in which bacteria are seen 
at the time of culturing, more appro- 
priate rational therapy can be insti- 
tuted. In this series of 14 positive 
cultures eight were Gram-positive 
bacteria, four Gram-negative bac- 
teria, and two fungi. 

The finding of six cases of suspect 
endophthalmitis in patients with fil- 
tering blebs, four of which followed 
filtering procedures and two of which 
were apparently inadvertent blebs 
following cataract surgery, make one 
cognizant of this potential complica- 
tion. Four of these six were culture- 
positive, three with bacteria and one 
with a fungus. In a report on cryo- 
therapy of postcataract blebs, Yan- 
nuzzi and Theodore’ mentioned eight 
eases of delayed infections develop- 
ing 6 to 36 months after surgery in 
patients with unplanned filtering 
blebs. 

Despite specific etiologic diagnosis, 
successful management of culture- 
proven endophthalmitis is dismal. 
Only three eyes in this series of 14 
cases with positive cultures regained 
useful vision. All were due to Staph 
epidermidis, which has been recently 
reported elsewhere as a cause of en- 
dophthalmitis* and which emphasizes 
the potential pathogenicity of this or- 





ganism. On the other hand, this may 
represent an etiologic agent which 
can be managed successfully with 
present antibiotic routes and doses. 
Two of the patients received anti- 
bioties intraocularly: one was treated 
intravitreally with gentamicin sul- 
fate, 0.1 mg (case 13); the other (case 
29) was treated with both gentamicin 
sulfate, 0.1 mg into the vitreous, and 
cephaloridine, 0.25 mg into the 
aqueous humor. 


This study was supported in part by Public 
Health Service training grant EY-00028 from 
the National Eye Institute, the Flournory and 
May Knight Clark Research Fund, and the Flor- 
ida Lions Eye Bank. 


Key Words.—Endophthalmitis; infectious 
endophthalmitis; sterile endophthalmitis; 
suspect endophthalmitis; acute postopera- 
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traumatic; anterior chamber paracentesis; 
vitreous aspiration; intracameral; cultures; 
media; Staphylococcus epidermidis (albus). 
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A Steroid-Sensitive 


Solitary Intracranial Plasmacytoma 


John S. Kennerdell, MD; Peter J. Jannetta, MD; Bruce L. Johnson, MD 


A patient with a solitary intracranial 
plasmacytoma had involvement of the 
meninges, but not bone. To our knowl- 
edge, it represents the tenth reported 
case of this type. Two of the previously re- 
ported cases involved primarily brain sub- 
stance, while the rest, including this case, 
involved primagily the meninges. This le- 
sion closely simulated optic neuritis in 
this initial clinical presentation and then 
became a steroid-responsive lesion. A 
discrete band in the gamma region of the 
agar gel electrophoresis of the cerebro- 
spinal fluid (CSF) was found in the face of 
a normal, standard CSF and serum elec- 
trophoresis, which disappeared after sur- 
gery and therapy with radiation. To our 
knowledge, this has not been reported 
previously, although an abnormal stan- 
dard spinal fluid electrophoresis with an 
increase in the y-globulin was reported in 
several of the previous cases. The chang- 
ing pathological findings in our case are 
interesting In light of the possible origin 
of the plasmacytoma. 
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Nolitary plasmacytomas involving 
the calvarium are rare, with few 
cases reported in the literature." 
Equally unusual are solitary intracra- 
nial plasmacytomas involving the 
meninges, but not bone. To our 
knowledge, we present the tenth case 
of this nature. The characteristies of 
this unusual lesion, particularly its 
clinical features, including the loca- 
tion and response to steroids, parallel 
a case recently reported by Kamin 
and Hepler.’ Both patients’ condi- 
tions were initially misinterpreted as 
optic neuritis and both were respon- 
sive to therapy with steroids. The 
pathologic features of this lesion and 
the protein electrophoretic studies of 
the cerebrospinal fluid (CSF) are of 
particular interest. 


Report of a Case 


A 47-year-old obese, white woman was 
admitted for hospitalization at Eye and 
Ear Hospital of Pittsburgh on Dec 30, 1970, 
complaining of blurred central vision in 
the right eye accompanied by pain on mo- 
tion of the globe and a deep right retro-or- 
bital discomfort of 12 days’ duration. 

Ophthalmologic examination showed vi- 
sual acuity right eye best corrected of 
20/400, left eye 20/20. In addition, there 
was loss of color perception in the right 
eye, a rather dense central scotoma, a Mar- 
cus Gunn pupillary escape reaction, and a 
mildly hyperemic optic disc. Both fundi 
evidenced grade 2 (K-W) hypertensive re- 
tinopathy, but otherwise the left eye was 
normal. The extraocular muscles were in- 
tact bilaterally. There was no proptosis. 
Findings from neurologic examination 


were otherwise within normal limits. 

General medical examination showed a 
rather severe, variable, hypertensive vas- 
cular disease with blood pressure as high 
as 230/135 mm Hg. Roentgenograms of the 
chest, skull, paranasal sinuses, and optic 
canals were all interpreted as normal. Re- 
sults of a complete blood cell count, glucose 
tolerance test, and CSF examination were 
all within normal limits. The patient was 
presumed to have a right optic neuritis, ei- 
ther on an ischemic or inflammatory basis, 
and therapy was begun with 80 mg of 
prednisone per day in divided doses. In ad- 
dition, the hypertension was partially con- 
trolled with methyldopa. Her visual acuity 
improved within seven days to 20/20 in the 
right eye, and the dosage of orally given 
prednisone was decreased, and discontin- 
ued in January 1971. 

In late February, she returned with a 
right visual acuity reduction to 20/80 and 
with the appearance of a right inferior al- 
titudinal defect of the visual field. This 
prompted treatment with one subtenons 
injection of 40 mg of triamcinolone diace- 
tate, and 3 mg of dexamethasone orally ev- 
ery other day. Within two weeks her visual 
acuity again was restored to 20/20 in the 
right eye and the orally given dexametha- 
sone therapy was discontinued. She was 
readmitted on April 12 with another epi- 
sode of progressive right visual de- 
terioration accompanied by severe right 
retro-orbital and periorbital discomfort. 
Roentgenograms of the skull showed a 
very questionable, slight sclerosis of the 
right anterior clinoid process that was in- 
terpreted as normal. A right carotid angio- 
gram and a pneumoencephalogram, with 
particular reference to the prechiasmal 
area, were both interpreted as normal. Ex- 
amination of the CSF showed a protein 
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Fig 1.—Visual field on April 21, 1972; top, right eye, bottom, left eye. 


level of 42 mg/100 ml, no cells, and results 
of serological study were normal. She was 
discharged, with a right visual acuity of 
20/-30, and remained under continued ob- 
servation with no medical therapy except 
for antihypertensive agents. 

Her right visual status remained sta- 
tionary through July. The patient was 
again seen on Jan 15, 1972, and found to 
have a visual acuity of 20/40 in the right 
eye and 20/20 in the left eye. The right vi- 
sual field showed an inferior altitudinal 
scotoma, similar to that seen at the prior 
hospital admission. The left visual field 
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was normal. She returned again on April 
14 complaining of severe, deep right retro- 
orbital pain. The visual acuity was severely 
decreased in the right eye with perception 
of hand motion only and a visual acuity of 
20/25 in the left eye. A visual field exami- 
nation showed not only a large, dense sco- 
toma of the right eye, but also a temporal 
scotoma and a contraction of the temporal 
peripheral field of the left eye (Fig 1). Skull 
roentgenograms now showed definite scle- 
rosis of the right anterior clinoid process 
(Fig 2). A right carotid angiogram was 
interpreted as normal A pneumoen- 


cephalogram demonstrated blunting of the 
prechiasmal and infundibular recesses 
suggesting a mass lesion displacing or in- 
volving the chiasm. A right frontal crani- 
otomy was performed on April 16, and a 
reddish, firm, nodular mass was found to 
involve the right medial sphenoidal ridge 
and extend over the planum sphenale to in- 
volve the left optic nerve. It had the gross 
appearance of a meningioma. There was 
considerable involvement of the right ca- 
rotid artery and the nerves to the ex- 
traocular muscles on the right, as well as 
the anterior visual afferent structures. 
Subtotal removal, using a microsurgical 
technique, with decompression of the right 
optic nerve and chiasm and partial decom- 
pression of the left optic nerve was per- 
formed. The patient improved postopera- 
tively, with the left visual acuity returning 
to 20/20 and the visual field increased, 
leaving only a superior paracecal scotoma. 
The right visual acuity remained at hand 
motion with only slight enlargement of the 
remaining small nasal visual field. She was 
discharged on a regimen of prednisone, 15 
mg four times a day, but this dosage was 
again quickly decreased due to the diffi- 
culties encountered in control of her blood 
pressure. . 

The patient returned again on August 18 
with increased, deep right retro-orbital 
pain and an increasing defect of the left 
visual field. The visual acuity in the right 
eye was limited to hand motions and the 
visual acuity in the left eye was again re- 
duced to 20/25 with a reappearance of a 
defect in the temporal peripheral field. She 
was readmitted on Sept 15 and underwent 
a left frontal craniotomy that uncovered 
progression of the vascular mass so that it 
now involved the left optic nerve exten- 
sively. It also surrounded and was ad- 
herent to the right optic nerve and chiasm 
and extended beneath the chiasm into the 
posterior fossa with adherence to the bas- 
ilar artery. Again the mass was subtotally 
removed, using a microdissection tech- 
nique, especially from the visual pathway 
structures. Histologic examination showed 
a plasma cell infiltrate that prompted a 
systemic evaluation for multiple myeloma. 
Roentgenograms of the skull and a skeletal 
survey denionstrated no evidence of bony 
lesions of multiple myeloma. Results of 
bone-marrow studies and of serum and 
urinary electrophoresis were normal. Her 
CSF protein level was 38 mg/100 ml, and 
results of the ordinary electrophoretic 
studies were normal. An agar gel protein 
electrophoresis on the CSF, however, 
showed an abnormal band in the y-globulin 
area (Fig 3). Postoperatively, she under- 
went radiotherapy intended to suppress 
the remaining tumor in the base of the 
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middle cranial fossa. The total dosage was 
4,000 rads given during a 20-treatment pe- 
riod. 

Following discharge she did well, with 
the left visual acuity again returning to 
20/20 and the left visual field to near nor- 
mal (Fig 4). The right vision remained es- 
sentially unchanged with only slight en- 
largement of the remaining nasal visual 
field. On Jan 12, 1973, the agar gel protein 
electrophoresis was again carried out on 
the CSF that recorded a protein level of 44 
mg/100 ml. This time the abnormal band 
in the y-globulin range had disappeared 
(Fig 5). 

Ten months following the second oper- 
ation, the patient demonstrates no evi- 
dence of intracranial or extracranial recur- 
rence of the plasmacytoma. 


Pathologic Findings 


Microscopically, the tissue removed 
at the first craniotomy in April 1972 
was composed of a polymorphous in- 
filtrate within the thickened arach- 
noid. Small, mature lymphocytes pre- 
dominated and were intermixed with 
moderate numbers of cells inter- 
preted as reticuloendothelial cells or 
histiocytes that were scattered ran- 
domly throughout the infiltrate and 
formed occasional small clusters (Fig 
6). The reticuloendothelial elements 
contained large, indented or reniform 
vesieular nuclei, and occasional prom- 
inent nucleoli. No intranuclear inclu- 
sions were seen. Only small numbers 
of mature plasma cells were present. 
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Few psammoma bodies, as well as 
reactive islands and whorles of men- 
ingothelial cells, were also present in 
the leptomeninges. Within the deli- 
cate connective tissue stroma there 
were numerous small vessels, some of 
which were lined by swollen endothe- 
lial cells and contained neutrophils 
within their lumens. 

In contrast to the initial biopsy ex- 
amination, microscopical examination 
of the tissue removed at the second 
craniotomy in September 1972 
showed a delicate reticular stroma 
containing sheets of plasma cells of 
varying degrees of maturity (Fig 7 
and 8). Most were mature with abun- 
dant, slightly eosinophilic cytoplasm 
containing a paranuclear hof. The 
nuclei were generally eccentrically 
placed and contained blocked, margi- 
nated chromatin. An occasional nu- 
cleus was of large proportion and nu- 
merous cells were binucleated. More 
poorly differentiated plasma cells re- 
sembling immature reticulum cells 
were also present. No Russell bodies 
were seen. Among the large sheets 
and cords of plasma cells there were 
scattered lymphocytes and his- 
tiocytes. These were inconspicuous 
compared to the initial biopsy tissue 
specimen. A variety of special stains 
(Gram, Grocott, PAS, Ziehl-Neelsen, 
and Warthin-Starry) performed on 
both specimens failed to show any or- 
ganisms. 





Fig 2.—Skull roentgenogram showing sclerosis of right anterior 
clinoid process (arrow). 


Fig 3.—Agar gel electrophoretic pattern on Sept 19, 1972, 
showing abnormal gamma globulin band (arrow). 





Comment 


At the onset, this case closely re- 
sembled that of a right optic neuritis 
with the typical features of sudden 
central vision depression, color vision 
depression, a central scotoma, pain in 
the retro-orbital area, especially on 
global motion, and a Mareus Gunn pu- 
pillary escape reaction as did the case 
reported by Kamin and Hepler.* The 
disease was particularly quick in its 
response to steroids, as is optic neu- 
ritis at times. The situation differed 
from optic neuritis in its tendency to 
recurrence and the constant, deep 
right retro-orbital steady discomfort. — 
One must be highly suspicious of the 
diagnosis of optic neuritis, especially 
when the symptoms deviate at all 
from the usual, and particularly with- 
out objective confirmation of the 
diagnosis of optic neuritis. High reso- 
lution ultrasonography may, at times, 
offer some helpful confirmation of the 
diagnosis of optic neuritis by show- 
ing a perineuritic inflammatory or 
edema-like pattern in the orbital fat, 
but the sophisticated equipment nec- 
essary for this evaluation is expen- 
sive and limited to a few ophthal- 
mologic centers." 

The first reported case of solitary 
intracranial plasmacytoma, without 
bony involvement was described by 
French in 1947.^ The 42-year-old 
woman had nonlocalizing signs of 
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headache, somnolence, memory loss, 
and was originally believed to have 
“encephalitis.” Her death, following 
complications of the operation, dem- 
onstrated plasmacytoma in the hy- 
pothalamus. The description is incom- 
plete regarding the presence or 
absence of other lesions in the final 
autopsy. The second case, reported by 
Clarke: was that of a 58-year-old 
woman who had occipital headache, 
drowsiness, vomiting, periodic 
breathing, and slight left-arm weak- 
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ness. The diagnosis of plasmacytoma 
involving the dura of the tentorium 
cerebelli was established at surgery, 
and autopsy showed no other evi- 
dence of myeloma. Medoc and associ- 
atest have described a 54-year-old 
woman with a plasma cell myeloma 
that was located in the right fronto- 
parietal area and completely removed 
at craniotomy. A systemic search for 
additional lesions was negative. Wei- 
ner and associates" reported a 42- 
year-old woman with increasingly se- 






Fig 5.—Agar gel electrophoretic pattern 
on Jan 12, 1973, showing disappearance 
of abnormal gamma globulin band. 


vere frontal headaches, transient left 
visual disturbance, left retrobulbar 
pain, and transient left hemiparesis 
and paresthesias. The plasmacytoma 
was located in the dura at the base of 
the right middle cranial fossa with 
extension to the right temporal lobe, 
beneath the tentorium @erebelli pos- 
teriorly and to the right sphenoid 
wing. It was partially excised*and ra- 
diation therapy was given postopera- 
tively. It is interesting that this pa- 
tient had an abnormal CSF myeloma 
protein of the y G variety. Results of 
systemic evaluation, including skele- 
tal survey and bone-marrow studies, 
were negative for other evidence of 
myeloma and were also negative 
when repeated one year later. Moossy 
and Wilson"? reported a similar pa- 
tient who complained of headache, 
memory loss, progressive mental de- 
pression, seizures of a brief nature, 
and urinary incontinence. The plas- 
macytoma was established at left 
frontal craniotomy to involve the 
dura extensively in the left fronto- 
parietal area extending to involve the 
falx cerebri and the sagittal sinus. Ir- 
radiation was also given postopera- 
tively in this case and, after some sur- 
gical complications, the patient 
recovered. Systemic evaluation did 
not show other evidence of myeloma, 
and the results of hematologic and se- 
rum protein examination approxi- 
mately 4!ó years following surgery 
were normal. Chang and Jing" re- 
ported a 47-year-old man who had re- 
curring occipital headaches radiating 
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to the frontal region bilaterally. This 
tumor was found at surgery to be ex- 
tradural in the right parietal region. 
It was subtotally excised, but appar- 
ently the patient did not receive ra- 

diation therapy postoperatively. A 
' three-year follow-up study, however, 
with systemic search for multiple my- 
eloma, showed the patient to be nor- 
mal. Someren and associates'* re- 
ported a 47-year-old patient who, at 
surgery, was found to have a plasma- 
cytoma involving the inner surface of 
the dura of the posterior fossa and 
the tentorium cerebelli. It overlayed 
the left cerebellar hemisphere and ex- 
tended through the foramen magnum 
to the C-1 level. Radiation therapy 
was given postoperatively and the pa- 
tient was reported to be well without 
evidence of recurrence of systemic in- 
volvement 16 months after surgery. 
The lesion in the patient reported by 
Kamin and Hepler, which is most 
similar to our patient, was found at 
operation to involve the suprasellar 
area, especially the right optic nerve 
and, as in our patient, subtotal resec- 
tion was done, and radiotherapy was 
administered postoperatively. Exami- 
nation demonstrated no evidence of 
multiple myeloma and she is well 
three years after the diagnosis was 
established. The most recent case was 
presented in the Case Records of the 
Massachusetts General Hospital 
Weekly Clinicopathologic ^ Confer- 
ence.^ A 72-year-old man had pro- 
gressive gait disturbance, anorexia, 
impaired memory, weight loss, and 
somnolence. The patient's condition 
deteriorated rapidly and the plasma- 
cytoma, found at autopsy, grossly in- 
volved the left caudate nucleus, the 
corpus callosum, septum pellucidum, 
and the cingulate gyrus. Microscopic- 
ally it also involved cerebrum, the 
structures in the posterior fossa, and 
the spinal cord. A second tumor, an 
astrocytoma, was found in the area of 
the corpus callosum. Systemic myelo- 
matous involvement was not found at 
the autopsy. 

It was established by Innes and 
Newall'* that most cases of solitary 
plasmacytoma develop into multiple 
myeloma. Christopherson and Miller," 
however, in their review of solitary 
plasma-cell tumors of bone, believed 
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lymphocytes intermixed with lesser numbers of reticuloendothelial cells (hematoxylin- 
eosin, original magnification x 300). 
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Fig 7.—Appearance of infiltrate in second biopsy specimen demonstrating sheets of 





plasma ceils of varying degrees of maturity (hematoxylin-eosin, original magnification 
x 300). 
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Fig 8.—Higher view of second biopsy specimen shows mature and immature plasma 
cells and binucleated forms (hematoxylin-eosin, original magnification x 480). 
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that a solitary lesion could exist with 
a fairly good prognosis. The case re- 
ports cited here regarding solitary le- 
sions seem to support their conclu- 
sions, although long-term follow-up 
study is essential. 

The diagnosis in our patient was 
established at surgery and she is free 
of disease ten months later. This rep- 
resents the tenth reported case of in- 
traeranial solitary plasmacytoma not 
involving bone. 

Our case is interesting in that an 
abnormal band appeared in the y- 
globulin area on agar gel electropho- 
resis despite normal CSF and serum 
standard electrophoresis, and, that it 
disappeared after surgical and radia- 
tion therapy. Link and Mulier'* de- 
seribe the abnormal CSF immuno- 
globulin G bands as appearing on 
agar gel electrophoresis, in the form 
of discrete bands, in a high percent- 
age of cases of central nervous sys- 
tem inflammation, especially multiple 
sclerosis, and to a lesser percentage in 
patients with other neurologic dis- 
orders. They included one patient 
with multiple myeloma that demon- 
strated a discrete y-region band in the 
CSF and the serum. In our patient, 
the abnormal band was limited to the 
CSF. 

The changing pathological findings 
of our ease were also very interesting. 
In light of the polymorphous infil- 
trate of lymphocytes, histiocytes, and 
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plasma cells seen in the initial biopsy 
specimen, consideration must be 
given to the possibility that the lesion 
represents a reactive or inflamma- 
tory infiltrate and not a neoplastic 
process. It is likely that some cases re- 
ported in the literature as solitary 
plasmacytomas actually represent ex- 
aggerated forms of plasma cell gran- 
ulomas or pseudotumors. On the other 
hand, well-documented cases of soli- 
tary plasmacytomas parallel our case 
in that a preexisting inflammatory 


condition antedated the development | 


of the plasmacytoma." 

The cell of origin in plasma cell tu- 
mors is still debated and while Max- 
imow 50 years ago demonstrated that 
plasma cells can be produced in cul- 
ture by explants of lymphoid tissue, 
more recently the theory of reticulum 
cell origin has gained popularity. 
The cells regarded as reticu- 
loendothelial elements in the initial 
biopsy specimen may actually repre- 
sent immature plasma cells (plasma- 
blasts). Electron microscopy can, at 
times, provide definitive diagnostic 
information as to the genesis of the 
cells in cases where the infiltrate con- 
tains immature cells or cells that only 
occasionally show features suggestive 
of plasma cells." In one case studied 
by electron microscopy, features of 
both plasma cell myeloma and reticu- 
lum cell sarcoma were present and 
the authors designated their case as a 
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plasmacytie reticulum cell sarcoma.^ " 7 

The morphologie picture seen in the 
second biopsy specimen fulfilled the 
criteria necessary to differentiate 
plasmacytoma from an inflammatory 
collection of plasma cells. The rather 
monomorphous cellular population of 
plasma cells, some of which were im- 
mature, the delicate reticular strorna, 
the presence of atypical and binu- 
cleate forms, and the lack of Russell 
bodies support the diagnosis of plas- 
macytoma. The prominent admixture 
of other types of inflammatory cells, 
Iymphoid follicle formation, and reac- 
tive vascular changes seen in in- 
flammatory or reactive plasmacytic 
infiltrates were lacking. The tumor- 
like proportions of the infiltrate noted 
at surgery also supports the view that 
the lesion is better classified as a neo- 
plasm. No satisfactory histologic cri- 
teria exist that enable one to reliably 
distinguish solitary plasmacytomas 
from the better differentiated mul- 
tiple myelomas.”° 
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Cryotherapy for Retinal Angiomatosis 


A Clinicopathologic Report 


Robert C. Watzke, MD, Iowa City 


Retinal angiomatosis was found in a 14- 
year-old male patient during the course of 
a family survey. The lesion was treated 
with three sessions of cryotherapy by a 
multiple freeze-thaw technique to —70 C. 
As a result of his death from complica- 
tions of syringobulbia, the eye was able to 
be obtained for histologic study eight 
months after therapy. Examination dem- 
onstrated complete replacement of the 
angioma with fibrotic scar and prolifer- 
ated pigment epithelium except for feeder 
vessels that were still patent. 


lthough light coagulation for 
retinal angiomatosis has proved 
effective, several reports of the use of 
cryotherapy for these lesions have ap- 
peared.* Recent clinical experience 
indicates that cryotherapy, when 
properly applied, will effectively treat 
retinal angiomas. We wish to describe 
a patient so treated, with histologic 
study of the result. 


Report of a Case 


The patient was a 14-year-old boy who 
was first examined during a family survey. 
An older sister hac been referred because 
of a history of trauma and a preliminary 
diagnosis of a traumatic retinal detach- 
ment. It became obvious that the vitreous 
hemorrhage in the older sister’s eye was 
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not due to trauma but to the presence of 
three large retinal angiomas under a total 
retinal detachment. 

The father stated that as a young man 
he had had a vascular tumor of the right 
eye that had been treated unsuccessfully; 
he had ultimately lost all vision in this eye 
and had had it enucleated. (Clinical history 
and pathologie study of this eye was previ- 
ously reported.) He had seen numerous 
ophthalmologists in the intervening years 
who had found nothing wrong with his re- 
maining left eye. 

The left eye of the father was reexam- 
ined and one small retinal angioma was 
found anterior to the equator with no de- 
tachment around it. This was treated with 
eryopexy on several occasions and has be- 
come searred and quiescent. 

There were seven children in the family 
and all of them were examined during the 
next several months. Four of the children 
were found to have retinal angiomas at 
various stages: in one eye of each of three 
children and in both eyes of one child. 
Three of the other children so far have no 
retinal lesions. 

The present patient had a retinal an- 
gioma in the left eye in the inferotemporal 
quadrant at the equator. This angioma was 
approximately the size of the disc and had 
a small detachment around it. The lesion 
appeared circular and bright red, with a 
feeder artery and vein visible. No other 
angiomas were found in this or the fellow 
eye. 

The initial diagnosis was made in De- 
cember 1968. On Dec 6, 1968, Feb 27, 1969, 
and Dee 11, 1969, the patient underwent 
cryopexy to this lesion under local anesthe- 
sia. A cryosurgical unit was used with 
three freeze-thaw cycles used at each set- 


ting. The lowest temperature achieved was 
—70 C. The ice ball was allowed to encom- 
pass completely and reach the internal sur- 
face of the angioma, but it was never pos- 
sible to turn the entire angioma completely 
white. 

During the next several months, the le- 
sion regressed in size, became fibrotic and 
white on its surface, with heavy pigmenta- 
tion about its base. The surrounding reti- 
nal detachment regressed completely. How- 
ever, the central portion of the lesion con- 
tinued to show a slight vascular flush and 
the afferent and efferent vessels did not 
decrease in size. 

In August 1970, the patient developed 
signs of progressive bulbar palsy and after 
prolonged hospitalization eventually died 
of respiratory failure. Autopsy showed a 
syringobulbia. Permission was requested 
and granted to examine the eyes histologi- 
cally. 

Both eyes were fixed in glutaraldehyde. 
The left eye was sectioned serially and 
stained with both hematoxylin-eosin and 
Masson trichrome stain. No retinal an- 
giomas were found in the fellow eye. 

The treated retinal angioma was found 
and serial sections were made through the 
entire lesion. 

À section from the edge of the angioma 
(Fig 1, left) demonstrates the patent 
feeder arteriole without substantial 
changes in its wall. The choriocapillaris is 
undisturbed. Bruch membrane is normal, 
but the architecture of the pigment epithe- 
lium is destroyed. This tissue is replaced 
by a hyaline scar contiguous to areas of 
metaplastic pigment epithelium. The outer 
retina is atrophic while the inner nuclear 
layer appears fairly normal. The nerve-fi- 
ber layer is irregular and the fibers appear 
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Fig 1.—Left, Section from edge of treated angioma. Arteriole (a) 
is patent. Outer retinal layers are replaced by hyalinized pigment 
epithelial scar. Bruch membrane is intact. Nerve fiber layer is de- 
stroyed. No endothelial cells can be seen (hematoxylin-eosin, 
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Fig 2.—High-power section through 
center of treated angioma demonstrates 
no cells suggestive of endothelial ele- 
ments. Bruch membrane is intact under 
pigment epithelial scar (hematoxylin-eo- 
sin, original magnification x 300). 


destroyed. No cells suggestive of endothe- 
lial elements can be seen. 

Another section (Fig 1, right) from the 
opposite edge of the lesion demonstrates 
similar destruction of the outer retina and 
replacement by a hyalinized pigment epi- 
thelial sear. The large venule draining the 
angioma is still patent and its wall is un- 
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original magnification x 250). Right, Section from lesion's oppo- 
site edge demonstrates patent venule (b). Pigment epithelial scar 
replaces outer retinal layers (hematoxylin-eosin, original magnifi- 
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Fig 3.—Low-power view through center of treated angioma. Feeder arteriole on left 
and venule (right) are patent. Placoid nature of pigment epithelial scar in outer retina is 
obvious. Acellular portion of this scar (arrow) stains postively for collagen (Masson tri- 
chrome stain, original magnification x 100). 


disturbed. Bruch membrane is intact. 
Figure 2 through the center of the 
treated angioma shows extensive scarring 
of all retinal elements external to the inner 
nuclear layer. A dense placoid scar re- 
places the receptor elements. The pigment 
epithelium is fragmented and metaplastic. 
Bruch membrane is intact. The nerve-fiber 
layer is irregular and most fibers are miss- 
ing. The internal limiting membrane zone 
stains more deeply than in adjacent areas. 
No endothelial cells or vascular channels 
can be found, although a few capillary-like 
spaces are visible near Bruch membrane. 
Figure 3 is a low-power view through the 
angioma center. There is still a nodular 
thickening of the retina. The placoid scar 
that replaces the external retina stains 


positively for collagen with Masson tri- 
chrome stain. 


Comment 


Amoils and Honey’ have studied 
microcirculatory changes produced by 
cryosurgery to the eyes of rabbits. 
They demonstrated that eryosurgery 
caused exudation from the choroidal 
vasculature, particularly the venules, 
with exudation of plasma into the 
suprachoroidal space. All choroidal 
vessels then showed vascular stasis 
that was most pronounced in the cho- 
riocapillaris. Platelet agglutination 
then occurred and was followed by 
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thrombosis of the larger and smaller 
vessels particularly noticeable in the 
choriocapillaris. A triple freeze-thaw 
cycle potentiated vascular damage 
and accelerated and intensified the 
exudation, stasis, and thrombosis. 
The primary lesion appeared to be 
vaseular stasis followed by an in- 
crease in permeability and then slow- 
ing of the blood stream. There was 
some endothelial cell damage and be- 
cause of complete destruction of these 
cells any return of normal circulation 
to the region on thawing was pre- 
vented. 

Wood and Watzke* demonstrated 
in flat trypsin-prepared specimens of 
the retinal vasculature following 
eryopexy in dogs that there was ne- 
crosis of retinal capillaries first noted 
three days following treatment with 
pigment deposition and hypercellu- 
larity noted in the venuoles. By six 
weeks, there was considerable loss of 
both mural and endothelial cells in 
the retinal capillaries and many capil- 
laries appeared completely hyalinized 
and destroyed. 

In spite of these basic studies, opin- 
ion has been divided concerning the 
value of cryotherapy in the treatment 
of retinal angiomas. Lincoff, Shea, 
and Jesberg et al‘ reported a poor re- 
sponse to single freeze-thaw cycle 
treatment while Welch* and Amoils 
and Smith’? reported excellent re- 
sponses to multiple freeze-thaw cycle 
therapy. 

The clinical response and histologic 
examination of this patient's retinal 
angioma confirms the clinical reports 
of Welch,‘ and Amoils and Smith.’ 
Three treatment sessions with three 
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freeze-thaw’ cycles per-session of a 
—70 C magnitude appliéd to a typical 
retinal angioma caused & placoid scar 
replacement of the outer-retina with 
no recognizable endothélial elements 
visible on serial section$ through the 
entire lesion. = 

The feeding arteriolesand draining 
venules were not altered substan- 
tially either clinically or histologi- 
cally. 

This pronounced and selective dam- 
age to pigment epithelium with spar- 
ing of Bruch membrane has previ- 
ously been noted in studies of the 
cryosurgical adhesion.” In these stud- 
ies, the necrotic retina was replaced 
by a pigment epithelial scar derived 
from undamaged pigment epithelium 
adjacent to the lesion. It appears that 
a heavy and repetitive cryosurgical 
treatment may stimulate a hyaline 
metaplasia of the pigment epithelium 
with formation of new collagen tis- 
sue. 

While photocoagulation has been 
very successful in retinal angioma- 
tosis, certain clinical situations exist 
that make this type of treatment dif- 
ficult. Anteriorly placed tumors, tu- 
mors in eyes with opaque media, and 
very large fragile angiomas with sec- 
ondary retinal detachments are diff- 
cult or hazardous to treat with pho- 
tocoagulation. Cryotherapy, once it is 
recognized that the treatments be re- 
petitive and must use two or three 
freeze-thaw cycles, is effective in such 
cases. i 

Since the large feeder vessels of the 
angioma are resistant to-cryotherapy, 
however, tumors so treated will have 
to be watched for years to verify the 


- 


permanence of this type of therapy. 
Conclusion 


Histologic examination of a retinal 
angioma treated in three sessions 
with three freeze-thaw cycles to —70 
C cryotherapy confirmed the destrüc- 
tion of the angioma and its replace- 
ment by a placoid pigment epithelial 
scar. 

Cryotherapy has several advan- 
tages over photocoagulation for cer- 
tain types of retinal angiomas. We 
recommend this treatment not as a 
replacement for photocoagulation but 
as an ancillary treatment for large 
tumors, for anteriorly placed tumors, 
and for eyes with opaque media. 
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A New Concept for 


Vitreous Surgery 


6. Anesthesia and Improvements 


in Surgical Techniques 
Robert Machemer, MD 


Anesthesia and further developments in 
the surgical technique (especially the use 
of intraocular fiberoptics illumination) for 
patients who undergo vitrectomy through 
the pars plana with the vitreous infusion 
suction cutter are discussed. 


M: than a year ago, we de- 
scribed the surgical technique 


for removal of vitreous through the 
pars plana with the vitreous infusion 
suction cutter (VISC). This, as in the 
evaluation of all new techniques, was 
quickly modified and amplified. The 
following two papers update our first 
reports.‘ 

This paper reports the guidelines 
for anesthesia and contains changes 
in the operative technique. Where 
there have been no modifications, we 
refer to our original reports.^? 


Anesthesia 


Because of the potential length of a 
vitrectomy and the necessity for ab- 
solute immobilization of the patient 
when working inside the eye, general 
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anesthesia is usually preferred to lo- 
cal anesthesia. The same rules as for 
any other ocular surgery apply for 
general anesthesia. 

Of great concern are operations on 
diabetic patients with proliferative 
and hemorrhagic retinopathy. Usu- 
ally, these patients are in the later 
stages of their disease, and many 
have systemic symptoms such as re- 
nal problems. It has been our experi- 
ence that these diabetics do very 
poorly after long surgical procedures 
during which general anesthesia has 
been used. They recover slowly, feel 
nauseated, vomit over a protracted 
period of time, and may even show 
signs of increasing renal failure. We, 
therefore, decided to operate on all di- 
abeties under local anesthesia. 

About one hour before the oper- 
ation, the adult patient is given 100 
mg of diazepam (Valium) and 0.1 mg 
of droperidol (Inapsin) intramuscu- 
larly. An intravenous infusion of 5% 
glucose is started. The patient is 
given one half of his normal dose of 
insulin in the form of a long-acting 
insulin. 

In the operating room, the amount 
of infusion is adjusted to the blood 
glucose level, which is tested grossly 
by using strips of cellulose paper im- 
pregnated with glucose oxidase (Dex- 
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trostix). Prilocaine hydrochloride 2% 
(Citanest) is mixed with hyaluroni- 
dase (Wydase), so that 1 ml prilocaine 
hydrochloride contains 6 units of 
hyaluronidase. This medication is 
used for akinesia and retrobulbar in- 
jection. No epinephrine is given, to 
avoid an elevation of blood pressure. 

It is most important that the anes- 
thetist continuously monitor the pa- 
tient, who is kept tranquilized and 
sedated with droperidol (Inapsine). 
Analgesia is desirable to overcome 
the discomfort and pain experienced 
after lying still for a long period of 
time and is achieved with fentanyl 
(Sublimaze). The onset of action of in- 
travenously injected droperidol is 
some three to ten minutes and lasts 
two to four hours with the usual dose 
of 2.5 mg for an adult. Fentanyl acts 
almost immediately when injected in- 
travenously, and its action will last 30 
to 60 minutes with a dose of .05 mg 
for an adult. Because of the different 
acting times, it is advisable to use 
these drugs separately and not in the 
commercially available combination 
(Innovar). 

We find it very important that the 
patient does not fall asleep during the 
operation. Quite often, uncontrollable 
head movements are made when the 
patient awakens. It is, therefore, im- 
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Fig 1.—Preparation of insertion site of VISC. Top left, After con- 
junctival incision, sclerotome perforates sclera over pars plana in 
limbus-parallel fashion at distance of 4.0 to 4.5 mm from corneal 
limbus. Top right, Sclerotome is guided deep into eye to ensure 
that vitreous base is well cut. To enlarge track inside eye, sclero- 
tome is pulled out obliquely. Bottom left, Inadequate size of in- 








traocular track results in detachment of pars plana and retina 
when blunt tip of VISC is introduced into eye. Bottom right, 
Sclerotomy site is secured with running 5-0 nylon suture, which 
permits quick closure of wound when instruments are pulled out 
of eye. 
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Fig 2.—‘‘Land-to-sea”’ technique. Left, It is very dangerous to 
work over opaque vitreous membranes, once a hole has been 
created in them. Detached retina is easily aspirated. Right, By 
staying over vitreous membrane, with aspiration hole turned to 
side, opening in vitreous membrane can be enlarged without suc- 
tion on retina. 


Fig 3.—''Sea-to-land'" technique. Large opening has been 
created in opaque posterior vitreous membrane, and retina is 
seen to be definitely attached. Vitreous can be removed more ef- 
. fectively by directly nibbling at edge of vitreous opening. 


$ perative that the anesthetist remain 


in contact with the patient, advising 
him repeatedly not to move and to 
give a prearranged hand signal if 
problems arise. 

Postoperatively, the intravenous 
infusion is not removed until the pa- 
tient can eat again. Until the food up- 
take is stable, regular insulin is given 
on a sliding scale, according to the 
blood glucose levels. 


Technique for Vitrectomy 


Sclerotomy.—The entrance site for 
the VISC into the vitreous cavity has 
been modified. Previously, it was our 
opinion that the eye had to be perfo- 
rated at the pars plana in a radial 
(anteroposterior) direction to avoid 
severing of and bleeding from ra- 
dially oriented choroidal vessels in the 
pars plana area. We are now perfo- 
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rating the sclera in a limbus-parallel 
fashion. To our surprise, bleeding into 
the eye rarely (and then only min- 
imally) occurs (Fig 1, top left). 

The limbus-parallel incision has 
several advantages. The size of the 
scleral opening is no longer limited to 





2mm. Enlargement of the sclerotomy 
site can be done without endangering 
the lens or the ora. This is especially 
important with the use of different 
size VISC tips and with the addition 
of fiber optics to the tip. The eye is 
now entered at a distance of 4 to 4.5 
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"mm from the limbus. Since the ora 


starts at about 7 mm, this leaves a 
safety margin of 3 mm of pars plana 
before the ora is reached. In aphakic 
eyes, the sclerotomy is located 


Slightly more anteriorly (4 mm) than 


in phakic eyes (4.5 mm). 

The sclerotomy site is secured by a 
running 5-0 monofilament nylon su- 
ture, instead of a mattress suture. 
This suture is easier to place and to 
tighten, as compared with a mattress 
suture (Fig 1, top right). 

A word regarding the sclerotome is 
necessary. This knife should have a 
very fine point and a relatively large 
bevel (13 mm) and must be perfectly 
sharp. While it may be easy to perfo- 
rate and cut sclera, the choroid and 
vitreous are very elastic and are eas- 
ily stretched apart. Yet, a full cut 
is necessary, and the knife must be 
guided deep into the eye to make cer- 
tain that the vitreous base is fully 
perforated. To further ensure that 
the intravitreal canal and the open- 
ing in the choroid are large enough, 
the knife is pulled out of the eye in an 
oblique manner. Care is taken that 
the scleral opening remains the same 
size (Fig 1, bottom left). The rela- 
tively blunt tip of the VISC, when in- 
troduced into the eye, would other- 
wise detach the pars plana, and 
instead of gliding along a prepared 
canal, it would pull on the vitreous 
base and create a retinal detachment 
(Fig 1, bottom right). 

Presently, we utilize three differ- 
ent sclerotomes for different size 
VISC tips. Each knife prepares 
exactly the desired width of the 
sclerotomy to allow leak-free intro- 
duction of the different tips. The 
smallest knife is for the vitreous tip 
(used for work in the vitreous), the 
next size is used for the lens tip (used 
for lens removal only), and the larg- 
est one is for when the fiberoptics at- 
tachment is used. 

Contact Lens.—Visibility in the 
deeper structures of the eye is made 
possible with a fundus contact lens. 
To avoid air bubbles under the lens 
and to provide easy supply of fluid, 
the contact lens was connected to a 
tube through which we originally in- 
jected 1% methyl cellulose. Either the 
methyl cellulose itself, or the pre- 


Arch Ophthalmol/Vol 92, Nov 1974 


servative in the commercially avail- 
able preparation, caused a few cor- 
neas to develop problems. Retarded 
healing of the epithelial defect after 
scraping, corneal edema, and even 
some uleers developed. We, therefore, 
returned to the use of a balanced salt 
solution without preservatives. Since 
this change, there have not been long- 
term epitnelial defects or corneal ul- 
cerations. We now keep the plastic 
tube connected to an infusion bottle 
so that a continuous supply of Ringer 
solution is available. There is an addi- 
tional advantage in that blood oozing 
from limbal vessels is continuously 
washed away from under the contact 
lens. Unfortunately, the problem of 
air bubbles under the lens is increased 
with the use of a nonviscous fluid. 
This is especially a problem in the 
later stages of the operation when 
working in the fundus periphery with 
the eye tilted or when the contact 
lens has to be held by the assistant. 
This is necessary when a second in- 
strument has been introduced into 
the eye and is manipulated by the 
surgeon in addition to the VISC.* The 
assistant then holds the contact lens 
with a curved hemostat attached to 
the rim of the lens. 

Fiberoptic Illumination.—Intraocular 
fiberoptic illumination* for intravit- 
real surgery has been a major im- 
provemen: over all previous illumina- 
tion systems, such as paraxial and 
slitlamp illumination. Now that the 
vitreous cavity can be amply illumi- 
nated, details can be easily observed 
under high magnification, and even 
stirred up blood no longer absorbs so 
much light that working becomes im- 
possible. Even clear vitreous becomes 
visible when illuminated from inside 
the eye—a dark-field illumination ef- 
fect. Furthermore, all reflexes are 
eliminatec on the surface of the con- 
tact lens, and stray light is no longer 
a problem. With all these advantages, 
vitrectomy has become much easier 
and safer, and we use the fiberoptic il- 
lumination routinely in all cases. 

Certainly, there are also a few 
drawbacks. The main one is the in- 
crease in diameter of the VISC tip. 
With the fiberoptic illumination tube 
slipped over the tip, a diameter of 2.3 
mm results. This necessitates a larger 


sclerotomy site, which increases from 
2.3 mm to 3.3 mm. However, with the 
sclerotomy now limbus-parallel, a 
tear in the retina need not be feared, 
provided choroid, pars plana epithe- 
lium, and vitreous base are cut thor- 
oughly. This cannot be overempha- 
sized. See again the above description 
of this technique. 

‘For insertion of the fiberoptic 
equipment, two forceps hold the ante- 
rior and posterior scleral wound lips 
apart. First, only the protruding part 
of the 1.7-mm cutting tip is placed 
into the opening. Some time is given 
for infusion fluid to enter the eye and 
restore normal intraocular pressure. 
Then, with a gentle rotation, the fi- 
beroptie pipe is pushed into the eye. 
This necessitates using pressure, 
since the wound has been purposely 
kept small to fit tightly around the 
pipe. However, one must avoid a sud- 
den thrust of the tip into the eye. 

Knowing that the tip has passed 
the sclera, the eye is tilted toward the 
VISC, and the internal approach of 
the tip is observed through the pupil. 
As long as the tip slides easily into 
the vitreous cavity, things are all 
right. If pars plana tissue or vitreous 
remains visible over the tip, it is bet- 
ter to retract the instrument and to 
recut the introduction site with a 
sclerotome. It may also be necessary 
to use a Vannas scissors to enlarge 
the opening in the choroid, as viewed 
from the outside when the wound lips 
are spread apart. If vitreous should 
still remain in front of the tip, 
one can make an attempt to run the 
VISC, aspirate gently, and thus cut a 
hole into the vitreous with the ma- 
chine. This is a delicate procedure and 
should be avoided. Once in the eye, 
the fiberoptic equipment creates no 
more problems. Certainly, care must 
be taken that the lens is not touched. 
Frequent changes in the level of focus 
between the posterior lens surface 
and the tip help in orientation of the 
tips position. It is helpful to leave 
some vitreous behind the lens for eas- 
ier orientation as to the position of 
the lens. Posterior subcapsular opaci- 
ties or pigment bedewing of the pos- 
terior lens surface are equally help- 
ful. To avoid the large diameter of 
the fiberoptic equipped tip, the be- 
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ginner may want to work in the ante- 
rior vitreous without attached fi- 
beroptics. Here, visibility is usually 
adequate utilizing paraxial illumina- 
tion of the operating microscope. 
Fiberoptics are added later in the 
procedure. 

Cutting  Technique.—Several ap- 
proaches to remove vitreous have 
been developed. In most instances, we 
recommend the "nibble" technique. 
Instead of cutting the vitreous con- 
tinuously, the VISC approaches the 
vitreous, takes a "bite," and is imme- 
diately retracted. This technique al- 
lows one to see immediately the re- 
sult of each bite and thus guarantees 
continued control during the cutting 
procedure. Vitreous may have very 
different consistency in the different 
parts of the eye and is cut more or 
less easily, as when working over an 
opaque vitreous membrane over de- 
tached retina, and the retina could 
. easily be caught in the tip once a hole 
has been created. This technique 
helps to prevent this from occurring. 
This technique also avoids clotting of 
the suction channels. Because of the 
stieky nature of the vitreous, small 
pieces may stick together when pass- 
ing through the tube of the machine 
and may join to form a larger clot 
that may then occlude the suction sys- 
tem. By "nibbling," there is always 
fluid between each bite, and the 
"food" passes through the “esoph- 
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agus" with ease. 

The "wiping" technique is a modi- 
fied nibble technique. Convinced that 
the specific vitreous is cut with ease, 
the tip is now wiped over the vitreous 
with continued to-and-fro move- 
ments, always removing a thin layer 
from its surface. This technique 
speeds up the procedure but avoids 
clotting; small bites are aspirated, 
and enough simultaneously aspirated 
fluid washes through the tip. 

The “land-to-sea” technique is ap- 
plied when working over a posterior 
vitreous membrane after a hole has 
been created in this membrane (Fig 
2). This is especially important when 
one cannot see the situation of the 
underlying retina, as is the case with 
preretinal blood accumulations or 
very opaque vitreous. Instead of ap- 
plying further suction directly to the 
edge of the newly created opening, 
one rotates the tip so that the cutting 
hole is toward the side. The tip is 
placed over the vitreous membrane 
slightly away from the hole. Suction 
is applied; this tangential suction will 
pull the edge of the vitreous hole in- 
ward. The effect of this maneuver is 
that the edge of the vitreous to be cut 
is protected by underlying vitreous 
and no retina can be aspirated. This 
careful procedure is repeated until 
one is convinced that the underlying 
retina is attached or far enough away 
that no harm can be done by applying 


suction directly to the vitreous mem- 
brane. 

This leads to the next technique, 
the so-called sea-to-land technique 
(Fig 3). It is always easier and more 
effective to remove membranous vit- 
reous when the edge of a created hole 
can be attacked directly. Convinced 
that no retina can be caught, the phy- 
sician places the tip into the hole of 
the vitreous membrane. The opening 
is directed toward its edge. 


Photography was performed by F. Gonzalez, J. 
Goren, and B. French. R. Hurtes, W. Benson, 
MD, and M. Mandelcorn, MD, provided editing 
assistance. 
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for Vitreous Surgery 


During vitrectomy through the pars 
plana, a secOnd instrument, introduced 
through the opposite pars plana, is useful 
for speoific surgical situations. Removal 
of pooled blood is facilitated by insertion 
of a 22-gauge needle connected to an ad- 
ditional infusion bottle. Large bleeding 
vessels are diathermized with a straight 
diathermy needle. Preretinal membranes 
are peeled off with a modified 22- 
gauge hypodermic needle. Solid vitreous 
strands are cut with a vitreous scissors, 
and foreign bodies are removed with a 
foreign-body forceps. Fiberoptics provide 
optimal illumination inside the eye for 
these manipulations. 


he vitreous infusion suction cut- 

ter (VISC) was conceived as an 
instrument for removal of diseased 
vitreous through the pars plana. The 
original concept was to combine sev- 
eral features into one instrument: 
eutting of vitreous, removal of vit- 
reous from the eye, and replacement 
of vitreous with a suitable fluid. This 
eliminated the need for several dif- 
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in Pars Plana Vitrectomy 


Robert Machemer, MD 


ferent instruments while working in- | 


side the eye. It also allowed for min- 
iaturization of instrumentation. 


Later, a fiberoptic light pipe was — 


added to the VISC for intraocular il- 
lumination of the surgical field, thus 
combining four features in one in- 
strument.“ 

With increasing experience in pars 
plana vitreous surgery, our original 
idea to use only one instrument has 
been confirmed. Nevertheless, we 
have found it helpful to introduce a 


7. Two Instrument Techniques : 


second instrument into the vitreous — 


cavity to be used simultaneously with - 
the VISC. — | 


a hM. 


Contrary to our original belief, ma- _ 
nipulations inside the eye with two _ 


instruments are relatively easy. This 
is because one instrument is usually 
used to stabilize the eye while the 
other is working. Also, desired eye 
movements are much easier to direct 
with two instruments in the eye. 
Two instruments in the eye are 


best manipulated when they are at a | 


Fig 1.—By attaching curved hemostat to rim of the Goldmann contact lens, it can be 
held in position by assistant while surgeon is working with two instruments inside eye. 
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lution, the other needle to a syringe. 
By stirring up the blood and sucking 
it out of the eye, in a relatively short 
period of time, the ocular media are 
clear again, and vision is restored. 

This procedure is done under local 
anesthesia. Only the conjunctiva has 
to be opened. The needles can simply 
be pushed through the sclera into the 
eye. The small openings in the sclera 
are later secured with a 7-0 silk su- 
ture, and the conjunctiva is closed 
with catgut. 


Intraocular Diathermy of 
Bleeding Vessels 


Proliferative vascularized tissue 
can usually simply be cut with the 
VISC, and no hemorrhage occurs. If a 
vessel should bleed slightly, intraocu- 
lar pressure can be increased by rais- 
ing the infusion bottle to subdiastolic 
level, and the hemorrhage will stop 
spontaneously. In rare situations, a 
hemorrhage will not stop. This occurs 
when larger feeder vessels have been 
eut with the VISC or when a large 
retinal vessel has been accidentally 
hit. In these few situations, I have 
been using intraocular diathermy to 





Fig 3.—Tip of regular 22-gauge hypodermic needle (above) and 
of similar needle with its tip bent 80° Length of bent part is 


slightly smaller than diameter of needle. 


Fig 4.—How 22-gauge needle with bent tip lifts membrane off 
retinal surface. Now that this membrane is at safe distance from 
retinal surface, it can be aspirated and cut by VISC. 
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stop the bleeding.** 

I use radio-frequency diathermy 
(MIRA). After testing several possi- 
bilities, I found that the only modi- 
fieation necessary is that of the dia- 
thermy needle. A straight insulated 
3-cm needle is utilized. I modified a 
commercially available — 20-gauge 
catheter needle with a Teflon tube. 

With the fiberoptic illuminated 
VISC tip in the eye, the pars plana 
approximately opposite the insertion 
site of the VISC is perforated with a 
sharp 20-gauge needle. This needle is 
then retracted, and the track it has 
made is utilized for insertion of the 
diathermy needle. During the prepa- 
ratory period, the intraocular pres- 
sure has been kept elevated by lifting 
the infusion bottle that supplies the 
VISC. This assures very little bleed- 
ing, and visualization is not impaired. 
The needle is brought to the structure 
to be coagulated. High energy output 
is necessary to achieve coagulation. 
Usually, the energy is inereased until 
the desired effect is reached. The tis- 
sue will shrink, and the effect will be 
a white area of coagulation. Bleeding 
stops immediately. To avoid dam- 


22-gauge needle 


aging the underlying retina or dise, 


one should usually try to coagulate at. 
some distance from these tissues. 
Therefore, it is advisable not to re- 
move all of the proliferative tissue if 
one intends to coagulate. When the 





needle is retracted, the scleral open- — 


ing is closed with a 7-0 silk suture. 
Removal of Preretinal 
Membranes 


With the VISC, it is possible to re- — 


move all vitreous bands and strands 
that are at a slight distance from the 
retina—about 1 mm. To approach the 
retina more closely is dangerous since 
the retina can be aspirated, and holes 
(as well as detachments) can be 
created. A very simple device has 
made it possible to attack membranes 
that are on the retinal surface. 

The tip of a 22-gauge 4 cm long 
needle is bent 80°. This is easily done 
under the operating microscope with 
a needle holder. The bent part must 


not be longer than the diameter of — 


the needle (Fig 3). This allows easy 
insertion of the needle through the 
scleral perforation created previously 
by a regular sharp 22-gauge needle at 
a distance of 4 mm from the limbus. 












Preretinal 
proliferation 
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Fig 5.—Removal of preretinal membrane in diabetic retinopathy. Top left, Preoperative 
situation. Top right, Upper nasal part of membrane is being peeled off and lifted up with 
needle. Bottom left, Most of preretinal membrane has been peeled off and cut away by 
VISC. Bottom right, Situation after complete removal of preretinal membrane (copies of 
color fundus photographs taken with intraocular illumination of fiberoptic system during 
surgery). Tip of VISC is seen in upper temporal part. 





This needle is usually inserted at an 
angle of 90° to 180° to the VISC. 

For easy manipulation of the 
needle, it is equipped with a handle 
(Fig 2, left). A bottle of Ringer solu- 
tion is attached to the handle with a 
plastic tube. 

Thus, this needle can be utilized for 
iwo purposes: The main one is to use 
it as a mechanical tool to remove pre- 
>etinal strands; the second one is to 
wash out blood pools that are often 
hidden under preretinal membranes. 

Under high magnification of the 
operating microscope and with the 
optimal intraocular illumination of 
fiberoptics, the preretinal membranes 
and strands are approached. Care- 
fully, one searches for a place where 
the bent part of the needle can be 
slipped under the membrane. This is 
easy when the membrane is at a 
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slight distance from the surface of 
the retina. Yet, often the surface of 


the retina must be approached 
directly. The needle pushes the pre- 
retinal membrane, a small hole is 
created in the membrane, and with 
gentle sideward movements and 
slight lifting, the membrane is finally 
peeled off the retinal surface (Fig 4). 
Surprisingly, it is relatively easy to 
free large areas of preretinal prolifer- 
ation in cases of diabetic retinopathy. 
These membranes may be trans- 
parent or white; they may be very 
thin or consist of dense thick tissue. 
Usually, the peeling procedure begins 
at the margin of the preretinal prolif- 
eration. Some tissue will be lifted up. 
The elevated tissue is then aspirated 
with the VISC ("land-to-sea" tech- 
nique’) and may even be pulled off the 
retinal surface just by using suction. 





Finally, the VISC is activated, and 
the membranes are cut and removed 
(Fig 5). 

Preretinal proliferations always 
originate in the retina itself. It is im- 
possible to remove the area of origin, 
and one should not make the mistake 
of attempting to peel off membranes 
at these sites. This will only result in 
a torn retina. Therefore, these parts 
are carefully isolated and circum- 
cised. It is amazing how such small 
and few areas of proliferation can 
give rise to such large areas of pre- 
retinal membranes. 

With the removal of the preretinal 
membrane, all tangential traction on 
the retina is eliminated. A retina that 
was detached due to this traction can 
settle down, and the possibility of fu- 
ture contraction of this membrane is 
eliminated. This procedure is espe- 
cially rewarding when membranes 
overlying the fovea can be removed. 
This should have an immediate bene- 
ficial effect on the resulting visual 
acuity. 

With this technique, Iehave also 
been able to treat rare cases of mas- 
sive preretinal proliferation. In a case 
of severe but recent (two months) 
massive preretinal retraction, after 
an unsuccessful reattachment proce- 
dure in a highly myopic eye, the 
whole posterior retina was freed from 
the preretinal proliferative tissue. 
After an encircling buckle was used 
to close several large holes, the retina 
reattached, and vision improved from 
finger counting inferotemporally to 
20/40- (with correction). 


Cutting of Solid Strands 


Months after perforating injury 
with an intraocular foreign body and 
severe vitreous hemorrhage, one 
often finds solid intravitreal strands 
that extend from the perforation site 
to the posterior eye wall. These 
strands usually have developed along 
the track that was created by the for- 
eign body that provided a natural 
path for the ingrowth of connective 
tissue. 

These strands cannot be cut with 
the VISC itself. The very solid tissue 
will not bulge into the suction hole of 
the tip. Increased suction in most 
cases is not possible, since a detached 
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Fig 6.—Neubauer vitreous scissors. Left, Squeezing mechanism of handle avoids un- 
controlled movements of instrument when activated. Inset, Cutting blades. Right, Scis- 
sors cutting dense and thick vitreous band in eye with perforating injury and intraocular 


foreign body (photograph taken from movie). 


retina is often found in the immedi- 
ate vicinity of these strands. Here, 
additional vitreous scissors are of 
great help. 

After careful consideration of 
available instruments, I found that 
the Neubauer vitreous scissors are 
most efficient. The shortness of the 
blades allows for good maneuver- 
ability inside the eye. The cutting ca- 
pability is good. The activating mech- 
anism is also important. By simply 
squeezing the handle, only minimal 
movement of the hands is necessary 
to activate the scissors. This avoids 
complicated hand movements during 
this very delicate procedure (Fig 6, 
left). 

This instrument is inserted through 
the pars plana at an angle of 90° to 
180° to the VISC itself. Preparation 
and later closure of the sclerotomy 
site are identical to those for the 
VISC.* While the VISC provides ex- 
cellent intraocular illumination with 
the fiberoptics, the scissors is used to 
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cut the solid tissue, thus relieving 
traction. The remaining stumps are 
usually left in the eye (Fig 6, right). 


Removal of Intraocular 
Foreign Bodies 


Fresh perforating injuries with 
nonmagnetic intraocular foreign 
bodies and severe vitreous hemor- 
rhages are difficult to treat with con- 
ventional methods. Therapy becomes 
even more complicated when a retinal 
detachment and a cataract have de- 
veloped. Instead of simple closure of 
the wound and the unfounded hope 
that things may develop favorably by 
themselves, vitrectomy offers a 
planned approach for removal of the 
cataractous lens, the blood, and the 
foreign body and immediate reat- 
tachment, if necessary (Fig 7, left). 

The first part of the operation con- 
sists of eonventional debridement 
and closure of the perforation site. 
Then the VISC is introduced into the 
eye.* If the lens has been damaged, it 


Foreign-body 
forceps 








can be removed from behind.’ Re- 
moval of the hemorrhagic vitreous 
follows. The use of fiberoptics is es- 
sential since, otherwise, visibility in 
the blood-filled vitreous cavity would 
be practically nil. Carefully, all hem- 
orrhagic vitreous is excised and, if 
necessary, washed out with the inser- 
tion of a 22-gauge infusion needle 
(technique previously described). 
Great care must be taken to avoid the 
potentially detached retina. 

Finally, the fundus situation will 
become completely surveyable, and 
the location of the foreign body will 
be easily determined visually. A sec- 
ond sclerotomy site is prepared for in- 


Fig 7.—Left, Eye with perforating injury, 
intraocular foreign body, cataract, severe 
vitreous hemorrhage, and retinal detach- 
ment. Center, After closure of perforation 
site, posterior lensectomy and vitrectomy 
were performed. With media clear and 
with intraocular fiberoptic illumination, it is 
now possible to remove foreign body un- 
der ideal visual conditions with foreign- 
body forceps. Retinal detachment can be 
treated at same time. Right, Removal of 
foreign body. Fundus is illuminated by 
fiberoptic system of VISC (photograph 
taken from movie). 
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troduction of a foreign-body forceps. 
Usually, the entrance site is selected 
over the pars plana at an angle of 90° 
to 180° to the VISC insertion site 
in order to have the extracting in- 
strument opposite the foreign body. 
Therefore, the sclerotomy site has to 
be planned preoperatively. Preopera- 
tive x-ray films, which may show the 
suspected location of the foreign 


- body, and the perforation site of the 


foreign body influence the selection 
of these entrance sites. 
The sclerotomy for the foreign- 


- body forceps is performed identically 


to that for the VISC. With the fi- 
beroptic illuminated tip remaining in 
the eye, the foreign-body forceps is 
now guided into the vitreous cavity. 
With direct and magnified visual- 
ization of the operating microscope, 


ideal illumination conditions, and a 
normally shaped and pressurized eye- 
ball, the foreign body can be grasped 
and pulled out of the eye (Fig 7, cen- 
ter and right). A retinal reattach- 
ment procedure can follow, if neces- 
sary. 

I have been quite unhappy with 
most available foreign-body forceps. 
Most of them are difficult to handle. I 
found the squeezing mechanism of 
the Neubauer foreign-body forceps to 
be very advantageous because only 
minute movements of the hand are 
necessary to activate this forceps. 
The handle of the foreign-body for- 
ceps is identical to that shown in 
Fig 6. 


Photography was performed by F. Gonzalez, J. 
Goren, and B. French. R. Hurtes, W. Benson, 
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MD, M. Mandeleorn, MD, provided editorial as- 
sistance. 
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Ocular Penetration of Prednisolone 


Ocular penetration of prednisolone so- 
dium phosphate was studied with and 
without the physiological hydrophilic 
polymer soft contact lens in rabbits. In 
one group corticosteroid was adminis- 
tered topically after the lens was in place. 
In another group the lens was presoaked 
for two minutes in corticosteroid before 
being applied to the eye. The levels of 
corticosteroid that were obtained in 
aqueous, cornea, and iris were compared 
to topical administration without the lens. 

Aqueous and corneal levels of cortico- 
steroid were maintained twofold to three- 
fold higher at four hours in eyes with the 
presoaked lens than in eyes receiving the 
drug topically without the lens. 

Application of the drug topically to a 
soft lens already in place in the eye re- 
sulted in diminished corticosteroid levels 
in the anterior segment at one and two 
hours. ' 


he efficacy of corticosteroids 

is now well established for the 
treatment of ocular inflammatory 
disorders. The earliest reports dealing 
with the ocular penetration of cortico- 
steroids were largely subjective ap- 
praisals and dealt with the clinical re- 
sponse to topical, subconjunctival, 
retrobulbar, and systemic adminis- 
tration." Many studies by various as- 
say techniques have quantitated the 
steroid levels in the ocular tissues 
that could be obtained by various 
routes of administration.’ Peak lev- 
els occur in tissues of the anterior 
segment less than one hour after 
topical administration," whereas 
aqueous levels decrease to one half or 
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and the Hydrophilie Contact Lens 


David S. Hull, MD; Henry F. Edelhauser, PhD; Robert A. Hyndiuk, MD 


one third of their peak levels by four 
hours. 

In 1960, Wichterle and Lim’ re- 
ported on the development of hydro- 
philie gels that have subsequently 
been commercially manufactured into 
the hydrophilic or soft contact lens. 
One of the proposed therapeutic uses 
for the soft lens has been as a vehicle 
for possibly increasing the pene- 
tration of certain topically applied 
medications into the anterior seg- 
ment of the eye by a sustained re- 
lease mechanism." The purpose of 
this investigation was to study the 
ocular penetration of prednisolone 
sodium phosphate into the ocular tis- 
sues and to determine how penetra- 
tion was affected with the hydrophilic 
contact lens. 


Materials and Methods 
Albino rabbits weighing 2% to 3 kg (5.5 


to 6.6 lb) were lightly anesthetized with 
intravenously administered pentobarbital 


sodium, 30 mg/kg. Tritiated 1% predniso-. 


lone with an activity of 0.9 microcuries per 
500ug was applied topically by three sepa- 
rate routes of administration. The rabbits 
were divided into three experimental 
groups. Group 1 rabbits received topically 
a measured 50yl (0.05 ml or an average size 
drop) of the labeled prednisolone to the 
center of the cornea after which the eye 
was artificially blinked five times by 
lightly stroking the lids with a wooden 
applicator. Thereafter, the rabbits were 
upright in the restrainer and spontaneous- 
ly blinked about four times per minute. 
Group 2 and 3 rabbits were each fitted with 
the physiological hydrophilic polymer 
(PHP) contact lens. The material used was 
PHP. (Hefileon-A) copolymer (80% 2-hy- 
droxyethyl methacrylate and 20% N-vinyl 
2- pyrrolidone). 

The lens for each rabbit was custom 
fitted and manufactured especially for that 
rabbit utilizing the method of Lindmark et 
al^ to assure that no corneal epithelial 
damage would result from the lens. Fin- 
ished lenses measured 16 mm in diameter 
and 0.3 mm thick. In group 2 rabbits, the 


lens was inserted and after 15 minutes of 
wearing time, 50yl of the labeled predniso- 
lone was topically applied to the center of 
the contact lens. The eyes were blinked 
and the rabbits were restrained as in 
group 1. 

In group 3 rabbits, the lens was totally 
immersed in an aliquot of the labeled pred- 
nisolone for two minutes, the excess 
blotted on filter paper, and the lens in- 
serted onto the cornea. The eyes were 
blinked, and the rabbits were restrained as 
in group 1. 

At the end of each time period, the ani- 
mals were killed with an intracardiac in- 
jection of pentobarbital sodium. Aqueous 
humor was withdrawn immediately from 
the anterior chamber utilizing a tuberculin 
syringe and 25-gauge needle. The aqueous 
volume, which averaged about 0.2 ml, was 
measured and placed in a counting vial 
with 1 ml of NCS tissue solubilizer and in- 
cubated at 50 C for 30 minutes. The entire 
cornea without a scleral rim and the entire 
iris without ciliary body were then excised 
and rinsed in three separate aliquots of 
normal saline, blotted, and allowed to dry 
15 minutes in a nonabsorbent plastic 
weighing dish. Samples were then weighed 
to the nearest 0.1 mg and placed in 1 ml of 
NCS tissue solubilizer and incubated at 50 
C until dissolved. Corneal weights aver- 
aged from 45 to 65 mg and iris weights 
from 15 to 25 mg. After the samples were 
solubilized and cooled, 15 ml of scintillation 
counting solution composed of 7.0 gm of 
PPO (2, 5 diphenyloxazole) and 100 mg of 
POPOP (1, 4 bis [2- (5-phenyloxazolyl)] 
benzine) and made up to a full liter with 
toluene was added. Samples were stored in 
the dark for at least one hour to prevent 
chemiluminescence and were then counted 
for 40 minutes in a liquid scintillation 
counter (Nuclear Chicago Unilux II). The 
radioactivity was counted with less than 
1% error. All samples were corrected for 
quenching, and calculations corrected to 
disintegrations per minute and specific ac- 
tivities. Results were expressed as micro- 
grams of prednisolone per milliliter of 
aqueous or per gram of cornea and iris. 

Prednisolone uptake and elution was 
also determined on the PHP lenses by total 
immersion in the labeled corticosteroid. 
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The lenses were divided into three groups. 
Group A lenses were soaked for 2 min- 
utes, group B lenses were soaked for 10 
minutes, and group C lenses were soaked 
for 30 minutes. Each lens was then soaked 
in 5 ml of normal saline with constant stir- 
ring for various time periods from five 
minutes up to four hours. Aliquots of the 
eluting solution were counted in 15 ml of a 
scintillation counting solution consisting of 
80 grams of naphthalene, 5 grams of PPO, 
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Table 1.—Tissue Levels After Topical Administration of 
0.05 ml (500x49) of 1% Prednisolone (Group 1) 


Administration, of Aqueous, Cornea, Iris, 
min Eyes ug/ml Lg/gm ug/gam 
15 5 6.3 (Œ 1.5)* 44.6 (+9.3)* 17.3 (= 7.2)* 
30 5 3.1 (7 0.5) 27.8 (= 5.6) 14.9 (= 7.2) 
60 5 3.3 (12) 30.2 (= 9.1) 8.2 (= 2.2) 
120 5 2.3 (—- 0.3) 20.6 (= 3.1) 7.1 (£1.3) 
240 0.7 (= 0.1) 8.8 (= 2.2) 7.6 (= 3.1) 


and 50 mg of POPOP made up to a full li- 
ter with dioxane. The loss of corticosteroid 
from the lens at each time period was ex- 
pressed as a percent of the total eluted at 
four hours. 

In addition the lenses from rabbits in 
group 2 that had received 50ul of predniso- 
lone applied topically to the center of the 
lens were eluted in a similar manner after 
the lenses were removed from the eye. The 
amount of corticosteroid remaining in the 
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240 


* Mean = SE. 





Table 2.—Tissue Levels After Topical Administration of 0.05 ml of 1% 
Prednisolone to a Soft Contact Lens Already in Place in Eye (Group 2) 


Administration, of Aqueous, Cornea, Iris, 
min Eyes ug/ml ug/gm ug/gm 
60 4 0.51 (+ 0.06)T 6.1 (+2.4)t 5.0 (+ 2.6)* 
120 4 0.45 (+ 0.05)T 5.2 (+1.6)T 2.4 (+0.22)T 


0.82 (= 0.17) 


8.5 (= 1.3) 6.2 (+ 3.6) 





+ Significantly different from group 1 rabbits (Table 1) with a P value <.05. 
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* Mean + SE. 


Table 3.—Tissue Levels in Eyes After Presoaking the Soft Lens 
for Two Minutes in 196 Prednisolone (Group 3) 


Administration, of Aqueous, Cornea, Iris, 
min Eyes ug/ml #g/gm ug/gm 
15 5 17.3 (X 1.3) f 27.5 ŒE 2.1)* 11.1 (27 4.2)* 


60 5 4.4 (Œ 1.1) 50.2 (= 24.3) 15.2 (+ 5.7) 
120 5 3.8 (+ 0.8) 35.1 (= 8.9) 12.6 (= 5.3) 
240 1.9 (+= 0.3)f 22.7 (= 2.8)T 10.0 (= 6.2) 


+ Significantly different from group 1 rabbits (Table 1) with a P value <.02. 


Table 4.—Amount of Prednisolone Remaining Bound 
to the PHP Lens in Group 2 Rabbits* 


Time in Eye, 
min 


* Five hundred micrograms applied to lens. 


t No statistical difference. 
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Amount of Corticosteroid “‘Bound”’ to Lens 


ug 








lens after having been in the rabbit eye for 
various time periods was then determined. 


Results 


The ocular penetration data in 
group 1 rabbits after which 501 of 1% 
prednisolone was applied topically to 
the center of the cornea is shown in 
Table 1. The corticosteroid rapidly 
penetrated the cornea, and the max- 
imum drug levels as measured in this 
study occurred in the aqueous, cornea, 
and iris at 15 minutes with a twofold 
to threefold decrease in concentration 
of these levels by two hours, Cortico- 
steroid levels in both cornea and iris 
tissues were still relatively high at 
four hours, whereas they were tenfold 
less in aqueous at that time when 
compared to 15 minute levels. 

Aqueous and tissue level data in 
group 2 rabbits in which 50yul of 1% 
prednisolone was added after the soft 
lens was in place is shown in Table 2. 
Concentrations achieved in cornea 
and aqueous in rabbits without the 
soft lens (group 1, table 1) were four- 
fold to sixfold higher than in rabbits 
with the soft lens (group 2, Table 2) 
during the first two hours. Concentra- 
tions in iris were also significantly 
higher without the lens. However, by 
four hours, comparison of Table 1 and 
2 show no significant differences be- 
tween concentrations of  cortico- 


= steroid in either aqueous, cornea, or 


iris in the two groups. 

Aqueous and tissue levels in group 
3 rabbits in which the lenses were 
presoaked for two minutes are shown 
in Table 3. There was a threefold to 
fourfold increase in aqueous levels at 
15 and 30 minutes in rabbits with the 
presoaked soft lens compared to topi- 
cal administration without the soft 
lens. Cornea and iris levels in group 1 
and group 3 rabbits up through the 
two-hour time period were statisti- 
cally similar with no significantly 
higher levels being achieved by pre- 
soaking the PHP lens in the cortico- 
steroid. At four hours, aqueous and 
cornea levels were two to three times 
higher in the presoaked lens group 
than in the group in which predniso- 
lone was topically applied without the 
soft lens. 

In vitro data from uptake and elu- 
tion of prednisolone by the PHP lens 
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are shown in the Figure. Between 
50% and 80% of the corticosteroid was 
eluted from the lenses in five minutes 
in all three groups. By four hours, 
over 99% of the corticosteroid had 
been eluted from the lenses. Some 
lenses were soaked for as long as two 
or three weeks, and no additional 
amounts of steroid were eluted dur- 
ing that time period. 

In an attempt to determine how 
much prednisolone remained in the 
lens after it had been in the eye for a 
given period of time, elution studies 
were done on the lenses from group 2 
rabbits (Table 4). These rabbits re- 
ceived a measured 500ug (50ul) dose 
of prednisolone to the center of the 
lens. After the lens had been in the 
eye one hour, 11% of the applied corti- 
costeroid could be recovered from the 
lens. After it had been in the eye two 
hours and four hours, 14% was still in 
the lens. Statistical analysis showed 
that the amounts remaining in the 
lens at one, two, and four hours were 
essentially equal. This indicated that 
a certain and constant amount of the 
prednisqlone was bound in the gel 
phase of the lens and was unavailable 
for exchange with the rather low vol- 
ume aqueous phase that the tear film 
provided. 


Comment | 


A previous study by Murdick et al" 
has been done in which tritiated pred- 
nisolone was added to prednisolone 
acetate and aqueous levels deter- 
mined after topical administration. 
The aqueous levels in this study after 
topieal administration without the 
soft lens (Table 1) are quite similar. It 
is important that levels of cortico- 
steroid be determined in tissues as 
well as aqueous because examination 
of Table 1 to 3 will show that peak tis- 
sue levels and their time course do not 
exactly parallel aqueous levels. In 
general, aqueous levels decrease more 
rapidly than do cornea and iris levels. 

Presently, little investigation has 
been done on the influence of cortico- 
steroid penetration by the hydrophilie 
contact lens. However, recent studies 
have shown increased penetration of 
fluorescein and pilocarpine into the 
anterior segment of the eye with the 
soft lens.” 


Arch Ophthalmol/Vol 92, Nov 1974 


The present study has utilized the 
physiological hydrophilie polymer lens 
which is 40% to 45% water when hy- 
drated and has been found to be per- 
meable to oxygen, water, sodium, 
chloride, and lactate." It has been 
estimated that the "pore" radius of a 
similar polymer material is about 4 to 
6 Angstroms.** The polymer material 
is a random structure of cross link- 
ages, and the "pores" are not fixed 
but rather randomly distributed po- 
tential spaces. Indeed, one portion of 
a given lers may differ from the rest 
of the lens because of the random na- 
ture of the polymer. 

Prednisolone is a highly polar mole- 
cule and es we have demonstrated, 
11% to 14% of it is bound in the gel 
phase of the lens and is unavailable 
for release into the low volume 
aqueous phase provided by the tear 
film. It is entirely reasonable to 
expect hydrogen bonding and dipole 
bonding to be occurring between the 
steroid and polymer network. Both of 
these are relatively weak bonds and 
easily broken when the lens is placed 
into an eluting solution. 

How much if any steroid is actually 
penetrating the lens, or is most 
of it held by surface adsorption? Edel- 
hauser and Morrison“ have estimated 
a maximum molecular weight of 500 
for a substance that could pass 
through the lens. The molecular 
weight of prednisolone is 360.44. Sur- 
face adsorption may, therefore, be 
most important. 

The four-hour aqueous and cornea 
concentrat:ons are higher in the eyes 


In vitro study of elution of 196 predniso- 
lone by the soft contact lens after pre- 
soaking (N =3 for each soaking time). 







2 min. soak 
650 ug uptake 
(603-705) 







lOmin. soak 
858 ug uptake 
(785-936) 






% LOSS BY ELUTION 







30min soak 
1296ug uptake 
(1151-1460) 





5min 30min 1hr 2hr 3hr 4hr 
TIME 


with the presoaked lenses. This seems 
to indicate a slow release mechanism, 
but could also reflect only the higher 
initial levels obtained with the soft 
lens. The higher cornea and aqueous 
levels at four hours could be of 
pharmacologic significance. The exact 
amount of corticosteroid necessary in 
the ocular tissues for a therapeutic ef- 
fect is not well quantitated. Different 
ocular inflammatory conditions re- 
spond to differing amounts of cortico- 
steroid and even the same disease 
may have differing dose-response 
curves in various stages of the dis- 
ease." The twofold to threefold 
higher aqueous levels at 15 and 30 
minutes in eyes receiving the pre- 
soaked lens suggests a pulse effect 
with a large amount of the cortico- 
steroid passing into the eye in the ini- 
tial phase. The PHP lens probably al- 
lows a slightly longer contact time of 
the drug with the cornea thereby pre- 
venting rapid washout by the tears 
into the lacrimal system. 

The fact that hydrophilic lenses 
take up more pilocarpine and fluores- 
cein with progressively longer soak- 
ing periods has been noted? and 
was confirmed in this study for pred- 
nisolone. A two-minute soak allowed 
the uptake of 650ug of prednisolone. 
When one takes into account that 
about 70ug was effectively bound to 
the lens when it was in the eye (Table 
4), the total amount of corticosteroid 
available for penetration was about 
580ug. The amount topically applied 
to the cornea in these studies was 
500ug. These two amounts are very 
similar and, therefore, allowed study- 
ing the ocular penetration of the drug 
with the release characteristics of the 
PHP lens as the only variable. It also 
appears to us that a two-minute soak 
would be most acceptable from a pa- 
tient standpoint. 

One of the original reasons for uti- 
lizing a soft lens in drug therapy was 
to give a slow sustained release, and 
thereby constant pharmacologically ef- 
fective levels in the ocular tissues for 
prolonged times. As has been previ- 
ously mentioned, the pulse effect was 
probably the major means by which 
drug was released from the hydro- 
philic contact lens at least in the case 
of prednisolone. 
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It appears from these studies that 
there is a twofold to threefold in- 
crease in aqueous and cornea levels of 
prednisolone at four hours in rabbits 
with the presoaked lens. The phar- 
macologieal significance of this is 
unknown. It also appears from this 
study that the topical administration 
of prednisolone to a soft lens already 
in place in the eye significantly re- 
duces the amount of drug delivered to 
the anterior segment during the first 
two hours when compared to topical 
application without a lens. It would, 
therefore, appear that the hydrophilic 
contact lens should be presoaked in 
prednisolone in order to increase an- 
terior segment drug levels. This is in 
preference to topical administration 
of drug to a lens already in place in 
the eye. 

What undesirable side effects may 
potentially result from the use of 
prednisolone and the hydrophilic con- 
tact lens are unknown. This investi- 
gation indicates that the presoaked 
lens may be useful in situations 
requiring maintenance drug dosages 
and deserves further study and eval- 
uation. 

This investigation was supported in part by 
Public Health Service research grant EY-00045- 
06 from the National Institutes of Health, and 
an unrestricted research grant from Research to 
Prevent Blindness. 

Physiological hydrophilic polymer lens blanks 
were supplied by Automated Optics, Inc (Engel- 
wood, Colorado). Technical information concern- 
ing the polymer material was supplied by Wil- 
liam C. Hoffman, Chief Chemist, Automated 
Optics, Ine. 

Lenses were made by Richard Lindmark, Phy- 
sicians Contact Lens and Prosthesis Service, Inc, 
Milwaukee. 


Tritiated prednisolone sodium phosphate (In- 
flamase Forte) was supplied by Cooper Labora- 


tories, Inc, Cedar Knolls, NJ. Technical informa- . 


tion concerning the drug was supplied by Vijay 
K. Jain, PhD, Cooper Laboratories, Inc. 
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Nonproprietary Name 
and Trademarks of Drug 


Prednisolone sodium phosphate—Hydeltra- 
sal, Inflamase, PSP-IV, Sodasone. 
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Prophylaxis and Therapy 


of Experimental Ocular Herpes Simplex 


Comparison of Idoxuridine, Adenine Arabinoside, and Hypoxanthine Arabinoside 


Deborah Pavan-Langston, MD; Roger H. S. Langston, MD; Patricia A. Geary 


Studies comparing the antiviral drugs 
idoxuridine, adenine arabinoside, and 
15%, 10%, and 3% hypoxanthine arabino- 
side reveal that the first three drugs all 
have equal therapeutic efficacy in treat- 
ment of established herpes simplex ker- 
atoconjunctivitis. The idoxuridine and all 
hypoxanthine arabinoside formulations are 
equally effective in antiviral prophylaxis. 
Hypoxanthine arabinoside is the highly sol- 
uble natural metabolite of adenine arabino- 
side and has the advantages over idoxuri- 
dine of intraocular penetration and lack of 
tissue toxicity. 
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he need for an antiviral prep- 
aration alternate to the not al- 
ways effective and sometimes toxic 
idoxuridine appears to have been met 
in large part by a new antime- 
tabolite, adenine arabinoside. Exten- 
sive clinical and laboratory studies 
conducted over the past three years 
at the Massachusetts Eye and Ear In- 
firmary and Retina Foundation have 
demonstrated that adenine arabino- 
side is not only as good as idoxuridine 
in therapy of routine epithelial herpes 
but better in its lack of toxicity and 
allergenicity."* Neither drug affects 
stromal disease, which is largely im- 
mune rather than infectious in origin, 
but adenine arabinoside appears to be 
the drug cf choice in corneal trans- 
plantation of herpetic patients be- 
cause it results in healthier epithelial 
healing and is no more detrimental 
than idoxuridine in slowing stromal 
repair.* Studies on the ocular metabo- 
lism of these two drugs revealed that 
while idoxuridine is inactivated in 
situ to a uracil compound, adenine 
arabinoside is deaminated to hypo- 
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xanthine arabinoside, a nontoxic me- 
tabolite that easily penetrates into 
the aqueous and that is reputed to 
possess significant antiviral proper- 
ties.^* A review of the pertinent liter- 
ature, however, failed to turn up ade- 
quate documentation of just where in 
the antiviral spectrum hypoxanthine 
arabinoside stood. Additionally there 
was no direct comparative study be- 
tween idoxuridine, the reference drug 
in this field, and adenine arabinoside. 

Because hypoxanthine arabinoside 
appeared to be assuming a critical po- 
sition in working out a new approach 
to treatment of intraocular herpes, 
the following controlled blind study 
was undertaken to compare directly 
the efficacy of 0.5% idoxuridine and 
3% adenine arabinoside, the concen- 
trations currently used clinically, and 
3%, 10%, and 15% hypoxanthine arab- 
inoside both in prophylactic treat- 
ment and treatment of established 
primary herpes simplex keratocon- 
junctivitis. 

Materials and Methods 


Commercially available 0.5% idoxuridine 
in petrolatum base, 3%, 10%, and 15% hypo- 
xanthine arabinoside all in petrolatum 
base identical to that of the idoxuridine, 
and placebo petrolatum base alone were 
used in treatment of various drug groups. 

The unscarified corneas of 45 albino 


Ocular Herpes Simplex/Pavan-Langston et al 417 





ymo wee E 


Corneal Disease 


3 


Severity Index 


Days 


. Control 

x Idoxuridine 

o 396 Hypoxanthine 
Arabinoside 


a 10% Hypoxanthine Arabinoside 
e 15% Hypoxanthine Arabinoside 


Fig 1.—Prophylactic therapy of herpes 
simplex keratoconjunctivitis. Corneal 
scores show no significant differences 
among antivirals as compared to controls. 


male rabbits were inoculated OU with 
McKrae strain, type I, herpesvirus (TCID,, 
10-*) and the closed eyes gently massaged 
for 30 seconds. The 18 rabbits in the 
prophylaxis group were started on blind 
therapy six hours later using idoxuridine, 
one of the hypoxanthine preparations, or 
the placebo ointment four times daily. The 
remaining 27 animals were allowed to de- 
velop gross clinical disease and, after 
equivalent grouping based on slit lamp 
evaluation, were divided into similar treat- 
ment groups or began receiving adenine 
arabinoside ointment four times a day, 
five days after inoculation. 

All eyes were blind read on the slit lamp 
by two independent observers every other 
day in the prophylaxis group and daily in 
the established disease group scoring cor- 
neal disease alone and total anterior seg- 
ment disease on a 0 to 4 basis. The corneal 
scores were the summation of epithelial 
and stromal involvement with 1+ repre- 
senting 25% surface ulceration and mild 


418 Arch Ophthalmol/Vol 92, Nov 1974 














Table 1.—Prophylactic Treatment of Primary Herpes Simplex 
Keratoconjunctivitis With Idoxuridine and 3%, 10%, 
and 15% Hypoxanthine Arabinoside 


Corneal Scores 


4 
Petrolatum control 0.19 1.66 0.96 
3% Hypoxanthine arabinoside 0.03 0.09 0.09 
10% Hypoxanthine arabinoside 0.12 0.06 0.06 
15% Hypoxanthine arabinoside 0.08 0.12 0.08 


























Table 2.—Prophylactic Treatment of Primary Herpes Simplex 
Keratoconjunctivitis With Idoxuridine and 3%, 10%, 
and 15% Hypoxanthine Arabinoside 


ee 


Total Anterior Segment Scores 


Day 2 4 7 
Control 0.49 5.00 3.37 
Idoxuridine 0.22 0 0.19 


395 Hypoxanthine arabinoside 0.41 1.28 1.25 
10% Hypoxanthine arabinoside 0.18 1.74 1.62 
15% Hypoxanthine arabinoside 0.37 0.62 








Table 3.—Treatment of Established Herpes Simplex Keratoconjunctivitis 
With Idoxuridine, Adenine Arabinoside, and 396, 10%, and ° 
15% Hypoxanthine Arabinoside 


Corneal Scores 




















Day 5 6 7 8 


rt M M —— ——————À 


Petrolatum 

control 1.01 1.41 1.51 1.82 1.66 1.49 
Idoxuridine 1.02 0.66 0.36 0.30 0.34 0.15 
Adenine 

arabinoside 1.02 0.52 0.46 0.49 0.46 0.15 
3% Hypoxanthine 

arabinoside 0.95 0.98 0.77 0.90 1.12 0.61 
10% Hypoxanthine 

arabinoside 0.76 0.87 0.84 0.91 0.94 0.37 
15% Hypoxanthine 


arabinoside 


Table 4.—Treatment of Established Primary Herpes Simplex 
Keratoconjunctivitis With Idoxuridine, Adenine Arabinoside, and 396, 10%, 
and 1596 Hypoxanthine Arabinoside 


Total Anterior Segment Scores 


Day 6 7 8 9 


Petrolatum 
control 5.47 


1.22 


5.73 
1.14 


3.78 
1.46 


3.52 
2.34 


Idoxuridine 


Adenine 
arabinoside 

3% Hypoxanthine 
arabinoside 

10% Hypoxanthine 
arabinoside 

15% Hypoxanthine 
arabinoside 
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Total Anterior Segment Disease 


Severity Index 


« Control 
X Iddxuridine 


e 10% Hypoxanthine Arabinoside 
^ 1596 Hypoxanthine Arabinoside 


Fig 2.—Prophylactic therapy of herpes 
simplex keratoconjunctivitis. Total ante- 
rior segment scores reveal that all anti- 
virals are significantly better than controls 
but that there is a suggestion that idoxuri- 
dine and 1596 hypoxanthine arabinoside 
are more effective than 396 or 1096 hypo- 
xanthine arabinoside. 


stromal edema and haze, and 4+ repre- 
senting 100% loss of epithelial cells and se- 
vere stromal edema and clouding with ob- 
scuration of anterior chamber detail. A 
similar relative rating of severity was 
made each for blepharitis, conjunctivitis, 
and iritis. Anterior segment rating was 
the summation of lid, corneal, conjunctival, 
and iris scores. 

Viral eultures were taken from all eyes 
at the beginning and end of the treatment 
periods and inoculated into primary rabbit 
kidney monolayers. 


Results 


The curves obtained in plotting the 
corneal scores during prophylactic 
therapy are shown in Fig 1 and Table 
1. While all control animals developed 
significant disease during the seven- 
day observation period, no animal in 
any antiviral treatment group devel- 
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Severity Index 
© 
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Days 
Idoxuridine 

e Adenine Arabinoside 

x 3% Hypoxanthine Arabinoside 

°10% Hypoxanthine Arabinoside 

a15% Hypoxanthine Arabinoside 

e Control 

Fig 3.—Treatment of established herpes simplex keratoconjunctivitis. Corneal scores 

show no significant difference among 396 adenine arabinoside, 0.596 idoxuridine, and 


15% hypoxanthine arabinoside in comparison to controls. The 3% and 10% hypoxan- 
thine arabinoside have significant antiviral effect but less than the other antiviral groups. 
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oped notable corneal disease. Sim- 
ilarly, in scoring the total reaction of 
the anterior segment (Fig 2, Table 2) 
there was a significant difference be- 
tween control and treated groups but 
obviously not as great as in the cor- 
neal disease scored alone. In a few 
rabbits the increased scores could be 
accounted for largely by increased 
iritis, being more severe in the 3% 
and 10% hypoxanthine arabinoside 
groups than the 15% hypoxanthine 
arabinoside or the idoxuridine group, 
but these same eyes also had slightly 
more severe corneal disease. 

The therapeutic results observed in 
established disease also reflected a 
separation of the lower concentration 
hypoxanthine ointments from the 
other antiviral agents. The corneal 
scores in Fig 3 and Table 3 show 
rather severe disease developing in 
the control group with rapid thera- 
peutic response in the idoxuridine, 
adenine arabinoside, and 15% hypo- 
xanthine arabinoside groups, and a 
definite but not truly remarkable 
therapeutic response in the 3% and 
10% hypoxanthine arabinoside groups. 
A similar effect is shown in Fig 4 and 
Table 4 in the total anterior segment 
scores and again this increased score 
was in large part accounted for by in- 
creased iritis in animals with more 
severe corneal disease. 

Viral cultures taken at the begin- 
ning and end of the treatment peri- 
ods were of equivocal meaning. While 
there were 60% fewer positives (85% 
down to 45%) at the end there was no 
particular pattern in that there were 
approximately equal number of posi- 
tives in each group, antivirals and 
controls. 

A statistical analysis of the data in 
all studies using two way analysis of 
variance comparing treatment time 
revealed a level of confidence of 95%. 


Comment 


While idoxuridine remains the 
protocol drug against which all other 
approaches to ocular herpes are mea- 
sured, 12 years of clinical experience 
have unveiled the problems of tox- 
icity, allergic reaction, clinical viral 
resistance, poor solubility and pene- 
tration, and rapid inactivation. In 
consequence, numerous studies de- 
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Total Anterior Segment Disease 


6 


Severity Index 


5 6 7 


* Idoxuridine 


e Adenine Arabinoside 





Days 


x 3% Hypoxanthine Arabinoside 
o 10% Hypoxanthine Arabinoside 
a 15% Hypoxanthine Arabinoside 


® Control 


Fig 4.—Treatment of established herpes simplex keratoconjunctivitis. Total anterior 
segment scores also show no significant difference among 3% adenine arabinoside, 
0.5% idoxuridine, and 15% hypoxanthine arabinoside and significant but less antiviral ef- 
fect by 3% and 10% hypoxanthine arabinoside in comparison to controls. 


scribing the laboratory or prelimi- 
nary evaluation of new antiviral 
drugs and techniques have appeared 
and then, because of poor merit, tox- 
icity, expense, or difficulty with mass 
manufacture, quietly disappeared be- 
fore reaching the hands of the prac- 
ticing ophthalmologist.'* However, of 
all new developments currently being 
explored for the therapy of ocular 
herpes, adenine arabinoside does ap- 
pear to circumvent many of the prob- 


lems encountered with idoxuridine, 
not the least of which is idoxuridine’s 
failure to penetrate the eye as an an- 
tiviral.^ 

Hypoxanthine arabinoside, the 
compound of interest in the present 
study, is the in situ metabolite of ade- 
nine arabinoside and has a solubility 
constant (7 mg/100 ml) ten times that 
of its parent compound (0.7 mg/100 
ml) and 70 times that of idoxuridine 
(0.1 mg/100 ml). Comparative studies 
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” * on the therapeutic efficacy of hypo- 
xanthine arabinoside in the past have 
ranged from 10% to 80% of the parent 
compound adenine arabinoside and 
no equivalent dose to the commer- 
cially available idoxuridine has ever 
"been established." 

The present study reveals that, as 
an antiherpes prophylactic, concen- 
trations of hypoxanthine arabinoside 
ointment as low as 3% had a highly 
significant therapeutic effect in com- 
parison to controls and no significant 
difference from 0.5% idoxuridine. In 
the treatment of established disease, 
0.5% idoxuridine, 3% adenine arabino- 
side, and 15% hypoxanthine arabino- 
side had a highly significant antiviral 
effect compared to controls and no 
significant difference among them- 
selves. The 3% and 10% hypoxan- 
thines also had a significant antiviral 
effect compared to the controls but 
significantly less effect than the other 
three antivirals and no significant 
difference between themselves. Addi- 
tionally, the concern that use of such 
a high concentration of antimetab- 
olite as 15% hypoxanthine arabino- 


side would result in toxic side effects . 


was not borne out. Animals receiving 
this concentration of drug had scores 
as low or lower than all other anti- 
viral formulations. 


In light of previous studies on the 
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inactivation of idoxuridine to uracil, 
it appears that the greater iritis seen 
in some of the 3% and 10% hypoxan- 
thine arabinoside groups as opposed 
to the idoxuridine and 1596 hypoxan- 
thine arabinoside groups is the result 
of the former eyes being more irri- 
tated by inadequately treated super- 
ficial infection rather than ameliora- 
tion of an herpetic iritis by antivirals 
penetrating into the aqueous. 

In summary, the study reveals that 
the current clinieal concentrations of 
idoxuridine and adenine arabinoside 
have equa! therapeutic effect and are 
matched in this effect by 15% hypo- 
xanthine arabinoside, a  nontoxic, 
highly soluble metabolite of adenine 
arabinoside. This indicates that if we 
turn to hypoxanthine forms of the 
drug because of the superior pene- 
trating abilities, we must be working 
in therapeutic doses that are at least 
five times higher than the presently 
used parent compound, adenine arab- 
inoside. 


This investigation was supported in part by a 
Fight for Sight grant, Fight for Sight, Inc., New 
York City, by research grant EY-00208, training 
grant EY-00043, special fellowship 1 FO3 EY- 
52969 (Dr. Roger Langston), from the National 
Eye Institute; in part by Parke, Davis & Com- 
pany Researeh Laboratories (adenine arabino- 
side Cl 673 study); and in part by the Massachu- 
setts Lions Eye Research Fund, Inc. 


Nonproprietary Name and 
Trademarks of Drug 


Idoxuridine—Dendrid, Herplex, Stoxil. 


References 


1. Pavan-Langston D, Dohlman CH: A double 
blind clinical study of adenine arabinoside ther- 
apy of viral keratoconjunctivitis. Am J Ophthal- 
mol 74:81-88, 1972. 

2. Bellows JG: Limitations of IDU in herpetic 
keratitis; cryotherapy as an alternative. Can J 
Ophthalmol 4:123-127, 1969 

3. Sidwell RW, et al: The antiviral activity 9- 
B-D arabinofuranosyladenine (Ara A): II. Activ- 
ity against herpes simplex keratitis in hamsters. 
Antimicrob Agents Chemother 13:148-154, 1968. 

4. Langston RHS, Pavan-Langston D, Dohl- 
man CH: Antiviral medication and corneal 
wound healing. Arch Ophthalmol, to be pub- 
lished. 

5. Pavan-Langston D, Dohlman CH, Geary 
PA, et al: Intraocular penetration of Ara A and 
IDU, therapeutic implications in clinical herpetic 
uveitis. Trans Am Acad Ophthalmol Otolaryngol 
11:455-466, 1973. 

6. Prusoff WH, Jaffee JJ, Gunther H: Studies 
in the mouse of the pharmacology of 5 iododeoxy- 
uridine, and analogue of thymidine. Biochem 
Pharmacol 3:110-121, 1960. 

7. Nemes MM, Hilleman MR: Effective treat- 
ment of experimental herpes simplex keratitis 
with a new derivative, 5 methylamino-2-deoxy- 
aridine (MADU). Proc Soc Exp Biol Med 119:515- 
520, 1965. 

8. Wellings PC, et al: Clinical evaluation of 
trifluorothymidine in the treatment of herpes 
simplex corneal ulcers. Am J Ophthalmol 13:932- 
942, 1972. 

9. Hyndiuk RA, Kaufman H: Newer com- 
pounds in therapy of herpes simplex keratitis. 
Arch Ophthalmol 78:600-605, 1967. 

10. Pharmaceutical Development Department 
report. Detroit, Parke, Davis & Co., Feb 14, 1972, 


pp 1-6. 


Ocular Herpes Simplex/Pavan-Langston et al 421 


After experimental occiusion of the 
posterior ciliary arteries in one eye of 
squirrel monkeys, retinal pigment epithe- 
lial atrophy occurred in geographic 
patches, but much of the retinal area, es- 
pecially in the peripapillary region, re- 
mained normal. Only minute areas of at- 
rophy occurred in the optic nerve head, 
presumably because of protection af- 
forded by anastomotic connection to the 
vessels of the pia mater and retina. As- 
suming that circulatory dynamics of mon- 
keys and humans are similar, ischemic 
papillitis must represent disease of more 
than just the posterior ciliary arteries. In 
glaucomatous cupping, intraocular pres- 
sure may affect circulation by capillary or 
venous compression, but there has been 
undue emphasis on the fact that the short 
posterior ciliary arteries supply the disc, 
as well as unwarranted assumptions that 
the responses of the optic disc blood flow 
can be predicted from studies of choroi- 
dal circulation. 


laucomatous cupping of the disc 

is currently thought to result 
from a pressure-induced decrease in 
blood flow in the posterior ciliary cir- 
culation and resultant ischemia.'~* Is- 
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Retina and Optic Nerve Afte 


An Experimental Study in Squirrel Monkeys 


Douglas R. Anderson, MD, E. Barry Davis 


chemic optic neuritis (papillitis) is 
also thought to result from inter- 
ruption of blood fiow in the posterior 
ciliary arteries, for instance in giant 
cell arteritis or hypertension.’ We de- 
cided to occlude experimentally the 
posterior ciliary arteries of squirrel 
monkeys, mainly in order to deter- 
mine whether the clinical and histo- 
logical result would more closely re- 
semble glaucomatous cupping (with 
destruction of both the glial cells and 
the nerve fibers) or optic atrophy (loss 
of nerve fibers with preservation of 
astrocytes). 


Materials and Methods 


In eight squirrel monkeys, all branches 
of the long and short posterior ciliary ar- 
teries of one eye were severed where they 
approached the globe around the optic 
nerve. In two additional squirrel monkeys, 
all the posterior ciliary arteries on the tem- 
poral side were destroyed, but those enter- 
ing the sclera medial to the optic nerve 
were left intact. In one additional squirrel 
monkey, all the posterior ciliary arteries 
were interrupted, but, in addition, the 
dura, arachnoid, and pia maters were in- 
cised around the circumference of the optic 
nerve just behind the globe in order to de- 
stroy anastomotic connections of the dise 
capillaries to those of the pia mater. 

The surgery in these 11 monkeys was 
performed with the animals under phen- 
eyclidine hydrochloride (Sernylan) and 
pentobarbital (Nembutal) sodium anesthe- 
sia by means of a lateral orbitotomy. Im- 
mediately following the surgery, fluores- 
cein sodium angiography was performed 


to confirm that the choroidal circulation 
was effectively eliminated without inter- 
ruption of the retinal circulation. This was 
done by intracardiac injection of 0.1 to 0.2 
cc of 10% fluorescein sodium. Fundus pho- 
tographs were taken at 0.3-second inter- 
vals beginning just before the fluorescein 
injection, with appropriafe exciting and 
barrier filters. 

The animals were examined By indirect 
ophthalmoscopy at intervals following the 
operation. Color fundus photographs and 
fluorescein angiograms were obtained to il- 
lustrate the changes when felt appropri- 
ate. Attention was directed not only 
toward the obvious changes in retinal pig- 
ment epithelium, but also to the optic disc 
and retinal nerve fiber layer. 

After five to ten weeks, phosphate-buf- 
fered glutaraldehyde fixative was infused 
under pressure through the aorta into the 
carotid arterial system to fix the eyes for 
microscopic examination. The eyes were 
dissected to obtain desired samples of the 
chorioretinal lesions, the optic disc, and the 
retrobulbar portion of the optic nerve. In 
six of the animals, six blocks of retina 
forming a hexagon around the disc were 
obtained so that cross-sections of all nerve 
fibers coursing from the retina toward the 
disc would be examined. The blocks of tis- 
sue were post-fixed in phosphate-buffered 
osmium tetroxide fixative, dehydrated in 
ethanol, cleared in propylene oxide, and 
embedded in epoxy resin. Sections approxi- 
mately lu thick were stained with phenyl- 
enediamine and examined by phase con- 
trast microscopy. This method reserved 
the potential for electron microscopy, but 
as the experiment developed it became ap- 
parent that studies of ultrastructure would 
not add significant information. 
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Posterior Ciliary Artery Occlusion 


Results 


In the weeks following occlusion of 
the posterior ciliary arteries, the most 
obvious lesions that developed were 
geographic patches of pigment epi- 
thelial atrophy that tended to be 
wedges pointed toward the dise (Fig 
1). These lesions are the same as the 
ones produced in rhesus monkeys by 
Hayreh* and similar to clinical lesions 
attributed to occlusion of the poste- 
rior ciliary arteries.** In our series, 
the lesions occurred in all animals ex- 
cept two—one in which all vessels had 
been surgically occluded and one in 
which only temporal vessels were oc- 
cluded. By phase contrast microscopy 
(Fig 2), the damaged areas showed 
atrophy of the retinal pigment epi- 
thelium predominantly, and the re- 
ceptors and outer nuclear layers were 
also destroyed except in a few ani- 
mals where these layers were only 
partially damaged. This is equivalent 
to the outer retinal damage observed 
when the choriocapillaris is occluded 
by emboli of microspheres’ or when 
both the posterior and anterior ciliary 
circulations are destroyed along with 
the pial anastomoses.'^ 

Between the patches of atrophy, 
there was considerable area of normal 
retina and choroid, despite reason- 
ably certain occlusion of all posterior 
ciliary arteries as judged both by di- 
rect observation at the time of sur- 
gery and by postoperative fluorescein 
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angiograms. Of particular note is 
that the peripapillary choroid was 
spared in all animals except the one 
in which the optic nerve had been in- 
cised around its circumference to in- 
terrupt the anastomosis of the pial 
vessels. This sparing of large areas 
of the fundus is in contrast to ex- 
periments in which the outer retina 
underwent infarction in the entire 
fundus if anastomotic vessels (pial 
vessels and anterior ciliary arteries) 
were severed in addition to the poste- 
rior ciliary arteries." 

At the disc, we were able to detect 
changes only in the animal in which 
the pia mater had been incised just 
behind the globe. This animal devel- 


Fig 1.—Fluorescein angiogram, showing 
apices of three chorioretinal lesions (ar- 
rows), marifest as defects in pigment epi- 
thelium through which choroidal fluores- 
cein is visualized. 
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oped total optic atrophy by ophthal- 
moscopie criteria (total pallor) and 
microscopic criteria (astrocytes re- 
mained, but nerve fibers were ab- 
sent) However, it is not clear 
whether the optic atrophy resulted 
from interference with anastomotic 
blood supply or from direct surgical 
injury to the optic nerve. 

In all other animals the disc re- 
mained normal ophthalmoscopically 
and microscopically. The retinal nerve 
fiber layer likewise was normal by mi- 
croscopic examination and by oph- 
thalmoscopy, except for one animal 
whose fundus photograph showed 
suggestive minor alterations in the 
nerve fiber layer reflection in the up- 
per temporal quadrant. However, 
cross-section of the orbital portion of 
the optic nerve did show mild abnor- 
mality (Fig 3) in seven animals, 
though three were entirely normal.. 
The abnormalities consisted of dis- 
ruption of the myelinated nerves in 
localized bundles, in small pie-shaped 
sectors, or in scattered axons, espe- 
cially along the extreme periphery of 
the optie nerve beneath the pia ma- 
ter. The groups of disrupted axons did 
not have any special locations, and in 
particular they did not seem to corre- 
spond to the location of fibers from 
the Bjerrum region of the visual field. 
The type of histologic change is the 
same as that observed in ascending 
or descending degeneration of the 
axons" and in this experiment pre- 
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sumably represents ascending at- 
rophy of those axons that were dam- 
aged at the optic disc. From their 
posterior ciliary artery occlusion ex- 
periments in rhesus monkeys, Hayreh 
and Baines” also report a high inci- 
dence of partial optic atrophy. Judg- 
ing from the published photographs, 
at least one or two of their monkeys 
developed more severe optic atrophy 
than we observed in squirrel mon- 
keys, but they also report that most 
of their animals developed only small 
areas of damage that tended to be 
near the periphery of the optic nerve. 

The very small proportion of the 
nerve fibers affected in our experi- 
ment explains why the atrophy was 
not detected at the disc or in the reti- 
nal nerve fiber layers, since in these 
locations the nerve fibers are not 
myelinated and would simply dis- 
integrate without leaving a trace 
among the remaining normal nerve 
fibers. The degeneration is recognized 
in the myelinated orbital portion of 
the nerve because degenerated mye- 
lin is left behind to mark the location 
where formerly the healthy axon had 
been present. These minor localized 
disruptions of myelin are unlikely to 
be preparation artifacts, because we 
do not find these changes in normal 
optic nerves we have fixed by the 
same method. 


Comment 


It is remarkable that sudden, com- 
plete, prolonged occlusion of the pos- 
terior ciliary circulation produces only 
partial chorioretinal damage, limited 
to geographic patches of the outer 
retina with broad areas of unaffected 
retina and choroid. This may reflect 
the fact that normally the choroidal 
circulation is far in excess of what is 
necessary for the nutritional de- 
mands of the tissue it supplies, and 
because of this the oxygen and carbon 
dioxide levels in vortex veins are 
little changed from arterial levels and 
do not resemble usual venous val- 
ues.'*'° When choroidal circulation is 
reduced, the same amount of oxygen 
is extracted from the blood per min- 
ute, and all that happens is that the 
oxygen level in the vortex vein is re- 
duced.'* This reserve of excess blood 
flow explains why, even though fluo- 
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rescein angiography shows that pos- 
terior ciliary artery occlusion has a 
drastic effect on choroidal circula- 
tion," the remaining dribble of cir- 
culation from anastomotic channels is 
adequate for much of the retina. 
With regard to the optic disc, it is 
pertinent that both in Hayreh’s and 
Baines’ experiment" and in ours, 
the peripapillary choroid, which is 
closest to the pial anastomosis,'"?" is 
spared any damage, and, further, 
that there is only a minor degree of 
injury to the optic disc, presumably 
because of proximity to the anasto- 
motic vessels of the pia mater. This is 
not to deny the anatomic studies 
which show clearly that the disc is 
normally supplied with blood from 
the posterior ciliary artery.''** How- 
ever, the disc is at the junction of 
three arterial systems—the central 
retinal artery, the posterior ciliary ar- 
tery, and the arteries of the pia ma- 
ter. It is reasonable that, if the poste- 
rior ciliary artery circulation should 
become deficient, the flow dynamics 
may change so that the adjacent arte- 
rial systems could supply more of the 
tissue in this area. This is feasible 


since the network of the disc capil- 


laries is in continuity with the retinal 
capillaries,” and, more significantly, 
is continuous with the capillary net- 
work behind the globe. Furthermore, 
recurrent arterial branches of the 
posterior ciliary artery join the pial 
plexus,''*" and Hayreh and Baines 
also describe anastomosis with poste- 
rior episcleral vessels.'* 

Whatever the pathway, it is evi- 
dent from the present experiment 
that even when there is acute (but 
prolonged) oeclusion of the posterior 
ciliary artery, the disc capillaries can 
promptly receive adequate or nearly 
adequate nutrition. In view of the ap- 
parent anastomotic potential and the 
results of the present experiments, 
(and if it is assumed that the circula- 
tory dynamies are similar in monkeys 
and humans), it would seem that in 
human ischemic papillitis the disease 
must involve anastomotic arterial 
systems (such as the arteries in the 
pia mater or throughout the orbit) in 
addition to the posterior ciliary ar- 
teries, as also suggested in the cases 
reviewed by Henkind et al. The al- 
ternative explanation is that ischemic 


Fig 2.—Phase-contrast micrograph of affected area of retina following occlusion of 
posterior ciliary arteries. Few receptor cell nuclei remain in outer nuclear layer (ONL), 
but there are no receptors and pigment epithelium (PE) is disarranged (phenylenedia- 


mine, X 500). 
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Fig 3.—Phase-contrast micrographs of orbital portion of optic nerve in cross section 
after occlusion of posterior ciliary artery. At top, Wedge of axons (arrow) disrupted at 
periphery of nerve. At bottom, Small proportion of axons distributed through nerve are 
damaged and appear as scattered black dots of collapsed myelin sheaths (phenylene- 


diamine, x 200). 


papillitis is a local capillary disease 
and not arterial in nature in the first 
place. Similarly, if glaucomatous cup- 
ping is due to dise ischemia it might 
result from a pressure-induced capil- 
lary or venous resistance to blood 
flow that prohibits arterial inflow 
from all potential arterial sources. 
However, it is probably not due to 
pure and simple interference with the 
single arterial system that is the 
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main normal supply for these capil- 
laries, and to whatever extent the ele- 
vation of intraocular pressure affects 
circulation in the dise, the fact that 
the blood normally comes from the 
posterior ciliary artery is probably in- 
cidental. 

In fact, in attempts to explain 
glaucomatous disc cupping, there has 
probably been undue emphasis on the 
fact that the posterior ciliary artery 


is the usual normal source of blood for 
the dise capillaries. It has been as- 
sumed that the dynamics of circula- 
tion in the dise would be the same as 
in the choroid, and that the disc would 
have the same responses to intraocu- 
lar pressure. However, this is suppo- 
sition based on superficial consid- 
eration without attention to details. 
At normal intraocular pressure, the 
choroidal blood flow seems to be in ex- 
cess of the nutritional requirements 
of the tissue it serves,'^'* but as in- 
traocular pressure is elevated the 
choroidal blood flow is progressively 
reduced.'**\"> However, it has been 
elegantly shown that as intraocular 
pressure is elevated, the choroidal 
blood flow remains adequate to sat- 
isfy the nutritional needs of the outer 
layers of the retina.'^ Functionally, 
this is manifest by the fact that the 
electroretinogram is unaffected until 
the intraocular pressure approaches 
diastolic blood pressure level.** In 
contrast, the retinal arterial system 
does not seem to have excess of flow 
at normal intraocular pressure. How- 
ever, because of a mechanism to regu- 
late automatically the flow of blood 
according to nutritional needs, eleva- 
tion of intraocular pressure does not 
reduce the required retinal blood flow 
until the capacity for autoregulation 
is exceeded.*?»^ In any case, ele- 
vated intraocular pressure does not 
result in ischemia of either the inner 
or the outer retinal layers until in- 
traocular pressure approaches or ex- 
ceeds diastolic blood pressure level. 
A common fallacy has been to as- 
sume that the disc circulation, like 
that of the choroid, is reduced by ele- 
vation of intraocular pressure since 
the disc is supplied by the same ar- 
teries as the choroid. However, by 
electron microscopy the disc capil- 
laries resemble retinal and other cen- 
tral nervous system (CNS) eapil- 
laries.5?* They could show auto- 
regulation like the capillaries of the 
retina and CNS in general. Data 
derived from the disc itself are slim, 
since the disc circulation is difficult to 
study. Microsphere experiments of 
Alm and Bill? suggest that the disc 
does not have autoregulation, and 
that as intraocular pressure is raised, 
the blood flow in the disc is reduced. 


Ciliary Artery Occlusion/Anderson & Davis 425 


re Eee Y ae ae WP oM 
) 


es NC 


$ 


[NA 


eI 


ETS mcer na 


Conflicting evidence comes from the 
oxygen tension measurements of Er- 
nest," which seem to show that the 
dise maintains its normal rate of 
blood flow when intraocular pressure 
is raised. However, even if the disc 
does lack autoregulation, it is not 
known whether the disc normally has 
blood flow in excess of the nutritional 
requirements like the choroid, or 
whether blood flow in the disc is at a 
level just adequate for nutritional 
needs so that reduction in flow would 
begin to starve the tissue. There is a 
need for study of the circulation, nu- 
trition, and function of the disc itself 
and the responses of these to eleva- 
tion of intraocular pressure. Only 
data of this type, and not data on ret- 
inal or choroidal circulation, will allow 
valid conclusions. 
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Quantitation of Inflammation in the Cornea 


Howard M. Leibowitz, MD; Jonathan H. Lass, MD; Allan Kupferman, PhD, Boston 


Corneal inflammation, produced by di- 
rect interlamellar injection of clove oil, is 
histologically characterized primarily by 
polymorphonuclear leukocytic infiltration 
of the stroma. The polymorphonuclear 
leukocytes can be radiolabelled with tri- 
tiated thymidine systemically prior to their 
invasion of the cornea. A measure of the 
number of labelled polymorphonuclear 
leukocytes in the cornea can then be ob- 
tained by scintillation counting tech- 
niques, which provides an objective 
method for quantitating the degree of in- 
flammation in the cornea. 


{lessee available ophthalmic 
corticosteroid preparations vary 
considerably in their ability to pene- 
trate into and through the cornea.'’ 
These data support the assumption 
that these products also differ in their 
ability to suppress ocular inflamma- 
tion. Nonetheless, variations in anti- 
inflammatory potency among steroid 
compounds prevent a direct trans- 
position of relative bioavailability to 
relative pharmacologic effect. Even 
presumably logical suppositions are 
hazardous since no basic information 
is available pertaining to the anti-in- 
flammatory potency of different 
steroids following topical adminis- 
tration to the eye. Comparisons of 
this type require the ability to quanti- 
tate inflammatory processes in ocular 
tissues. This paper presents an exper- 
imental method for quantitatively as- 
sessing the degree of inflammation in 
the cornea. 


Materials and Methods 


Experimental animals used in this study 
were New Zealand albino rabbits of either 
sex weighing between 1.5 and 2.0 kg. All 
animals were given intravenous injections 
of an aqueous solution of tritiated thymi- 
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dine. Radiolabelling of white blood cells 
(WBCs), particularly the polymorphonu- 
clear leukocytes, occurs in rabbits after 
intravenous administration of tritiated 
thymidine.* The adequacy of the dose used 
in the present experiments for this pur- 
pose was confirmed by radioautography of 
smears of peripheral blood and bone mar- 
row aspirates. A corneal inflammatory re- 
action subsequently was induced in both 
eyes of each anesthetized animal (thiamy- 
lal sodium, 15 mg/kg of body weight, in- 
travenously) by the interlamellar inocula- 
tion of laboratory grade clove oil. A single 
lot of clove oil was used throughout to en- 
sure standardization of the material. 
Using a 30-gauge needle attached to a tu- 
berculin syringe, 0.03 ml of the clove oil 
was injected centrally, producing a 3- to 4- 
mm central stromal bleb. It was deter- 
mined that the severity of the subsequent 
conjunctival reaction was in part a func- 
tion of the amount of clove oil leaking from 
the injection site during inoculation, par- 
ticularly as the needle was being removed. 
Therefore, each eye was routinely flushed 
with saline as the needle was withdrawn 
from the cornea. 

The animals were divided into three ex- 
perimental groups. Each animal in group 1 
received two intravenous inoculations of 
0.05 millicuries/kg of tritiated thymidine 
(6.7 curies/ml) 24 hours apart. The second 
thymidine injection was given 24 hours 
prior to the induction of the corneal in- 
flammatory response. Therapy of the rab- 
bits in this group was initiated immedi- 
ately after the intracorneal inoculation of 
clove oil. One third of the rabbits in this 
group each received a single standard drop 
(0.05 ml) of prednisolone acetate 1.0% oph- 
thalmic suspension every two hours for a 
total of four doses. The second third of the 
rabbits in the group were treated in an 
identical manner with normal saline drops, 
while the fmal third received no treatment 
at all. 

Each animal in group 2 received triti- 
ated thymidine intravenously in the identi- 
cal amount and according to the identical 
protocol described for group 1 animals. 
Therapy of rabbits in the second group 
also was begun immediately after the in- 
tracorneal inoculation of clove oil. One 
third of the animals were treated with a 
standard crop (0.05 ml) of prednisolone 
acetate 1.0% ophthalmic suspension every 


two hours for a total of four doses and 
then, after a lapse of 18 hours, the thera- 
peutic regimen was repeated so that each 
rabbit received a total of eight drops dur- 
ing a 30-hour period. Half of the remaining 
animals in the group received normal sa- 
line drops according to the same regimen, 
and the other half were not treated. 

Each animal in group 3 received three 
intravenous inoculations of 0.05 milli- 
curies/kg of tritiated thymidine (6.7 
curies/ml) at 24-hour intervals. The intra- 
corneal injection of clove oil was given 
coincident with the third thymidine injec- 
tion. Therapy was initiated 24 hours there- 
after. One third of the rabbits received a 
single standard drop (0.05 ml) of predniso- 
lone acetate 1.0% ophthalmic suspension 
every hour for a total of eight doses and 
then, after a lapse of 12 hours, one drop 
was administered hourly for an additional 
total of six doses. The second third of the 
rabbits in the group received normal saline 
drops in an identical manner, while the fi- 
nal third received no treatment. 

Following completion of treatment, a 
10-mm penetrating corneal button was re- 
moved by trephination and the tissue sam- 
ples solubilized with a commercially avail- 
able solubilizing agent. The procedure for 
determining the amount of radioactivity in 
the cornea has been described previously.'? 
Both full-thickness cornea and tissue sam- 
ples from which the epithelium and endo- 
thelium had been removed with a scalpel 
blade were treated in this manner. In addi- 
tion, the epithelial and endothelial scrap- 
ings were collected on filter paper and 
dissolved in the solubilizing agent. The sol- 
uble samples were counted in a scintilla- 
tion counter for a minimum of ten min- 
utes. Appropriate calculations were then 
performed and data were expressed as de- 
compositions per minute per cornea. Sta- 
tistical analyses were performed by stan- 
dard methods.* 

Four control eyes from rabbits receiving 
saline therapy were enucleated at the time 
designated by the experimental protocol, 
and paraffin sections of the tissue were 
prepared for radioautographic study. The 
paraffin sections were layered with nuclear 
tract emulsion and placed in the refrig- 
erator for four weeks to permit exposure 
of the emulsion. The slides were then de- 
veloped, counterstained with  toluidine 
blue, and examined with the light micro- 
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Histological characteristics of corneal 
inflammatory response induced by inter- 


lamellar inoculation of clove oil. (All 
photomicrographs were taken 54 hours af- 
ter injection in untreated animals.) Top 
left, Dense collection of inflammatory cells 
in peripheral stroma adjacent to the lim- 
bus (hematoxylin and eosin, original mag- 
nification X 100). Top right, Dense collec- 
tion of inflammatory cells centrally in area 
of corneal ring reaction (hematoxylin and 
eosin, original magnification x 400). Bot- 
tom left, Higher power, illustrating that pri- 
mary cell invading corneal stroma is poly- 
morphonuclear leukocyte (hematoxylin 


and eosin, original magnification X 100). 
Bottom right, Autoradiograph of area of 
central ring reaction illustrating that silver 
granules produced by thymidine radio- 
label are associated with inflammatory 
cells (toluidine blue, original magnification 
x 1,000). 






Table 1.—Number of Inflammatory Cells Invading 
Peripheral Corneal Stroma* 
DIG EARS Se ae e din LRL E EE MISI FUMUS RE 


Treatment Group 


it 2i 35 
Prednisolone actetate 42.8-- 4.1 21.1 = 10.3 268.5 Æ 19.3 
No treatment 90.5 + 12.9 198.2 +18.7 365.7 — 21.8 


* Data are arithmetic means + SE of data derived from study of 
four eyes with values expressed as total number of cells per stan- 
dardized area (see text). For each treatment protocol difference be- 
tween value obtained after prednisolone acetate therapy and that 
obtained after no treatment is significant (P <.05). 

t Group 1 = 0.05 ml every second hour for a total of four times 
immediately after induction of inflammation. 

+ Group 2 = group 1 treatment; then lapse of 18 hours; then repeat 
0.05 ml every second hour for a total of four times. 

§ Group 3 = 0.05 ml every hour for a total of eight times after in- 
duction of inflammation; then lapse of 12 hours; then every hour for 
a total of six times. 
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Table 2.—Mean Corneal Inflammatory Activity * 


en 


Treatment Group 


it 2t 3§ 
Prednisolone 3,487.3 + 340.6 4,593.3 + 184.4 8,188.3 + 
acetate 


Saline, 
0.9% 


No 4,911.4 186.6 5,935.3 + 348.5 16,553.8 = 1,281.7 
treatment 


191.5 


4,806.0 + 298.3 5,816.7 + 357.8 14,524.7 = 1,425.9 


* Data are arithmetic means + SE of data derived from study of 
six eyes with values expressed as decompositions per minute per 
cornea. For each treatment protocol difference between value ob- 
tained after prednisolone acetate therapy and that obtained after 
administration of saline or after no treatment is significant (P <.02). 
For each treatment protocol there is no significant difference be- 
tween the value obtained after saline administration and that ob- 
tained after no treatment. 

t Group 1 = 0.05 ml every second hour for a total of four times im- 
mediately after induction of inflammation. 

t Group 2 — group 1 treatment; then lapse of 18 hours; then repeat 
0.05 ml every second hour for a total of four times. 

§ Group 3 = 0.05 ml every hour for a total of eight times after in- 
duction of inflammation; then lapse of 12 hours; then every hour for 
a total of six times. 


Inflammation in the Cornea/Leibowitz et al 


scope. Details of the method used have 
been described by others." 

An additional four eyes from each group 
of animals treated with prednisolone ace- 
tate 1.0% ophthalmic suspension and from 
each group of corresponding control ani- 
mals receiving no treatment, a total of 24 
eyes in all, were enucleated at the end of 
the treatment period designated by the 
experimental protocol and fixed in 5% buf- 
fered formalin. Each specimen was em- 
bedded in paraffin using routine histologi- 
cal techniques and sections 8u thick were 
eut and stained with hematoxylin and eo- 
sin. Six tissue sections from each eye, 
taken from an area within 1 mm of the 
center of the gross corneal reaction, were 
used to determine the number of in- 
flammatory cells invading the cornea. A 
microscopic field magnified 400 times was 
aligned so that the outer edge of the field 
lay at the junction of the cornea and con- 
junctiva. This field encompassed the great 
majority of the infiltrating inflammatory 
cells, and all cells in the field (with the ex- 
ception of the epithelium and endothelium) 
were counted. The mean and standard er- 
ror of the mean of the counts from the six 
sections were calculated to obtain a value 
for each eye.e 


Results 


The intracorneal injection of clove 
oil rapidly produced a grossly evident 
inflammatory response. Within six 
hours there was moderate, diffuse 
conjunctival injection, marked dilata- 
tion of the perilimbal vessels, and 
varying degrees of conjunctival 
edema and chemosis. A discharge, 
generally thick and mucoid in type, 
was present in approximately 50% of 
the animals. The central cornea was 
edematous and gray, and the initial 3- 
to 4-mm area of involvement pro- 
duced by the clove oil injection had 
enlarged to approximately 6 mm. The 
corneal epithelium was intact and 
smooth, and the peripheral cornea 
and anterior chamber were grossly 
clear. 

Thirty hours after intracorneal in- 
jection of clove oil the discharge had 
increased in both incidence and sever- 
ity. The degree of conjunctival injec- 
tion was also generally worse, but con- 
junctival edema and chemosis often 
were less severe. Corneal involvement 
was more severe 30 hours after inocu- 
lation, and incomplete white rings or 
ares circumscribed the involved cen- 
tral area. The anterior chamber in 
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most animals contained fibrin and in- 
flammatory cells. 

Fifty-four hours after inoculation 
the conjunctival signs had stabilized 
and were essentially the same in most 
animals as those noted at 30 hours. 
Corneal involvement, however, was 
more severe. The incidence of white 
corneal rings had increased and they 
more closely approximated a complete 
circle. Corneal edema also had in- 
creased and, though the corneal epi- 
thelium appeared roughened, it was 
generally intact and did not stain 
with fluorescein. The anterior cham- 
ber reaction markedly increased in 
severity with large amounts of fibrin, 
and a gross hypopyon occurred in vir- 
tually all animals. 

Topical administration of predniso- 
lone acetate 1.0% ophthalmic suspen- 
sion resulted in clinically evident in- 
hibition of the inflammatory response 
in ail three experimental situations. 
The anti-inflammatory effect was 
most evident in group 3 animals, 
where the reaction was allowed to be- 
come most severe and where the med- 
ication was administered most fre- 
quently. Therapeutic effectiveness 
was best demonstrated by suppres- 
sion of the white corneal ring and the 
anterior chamber response. Control 
eyes treated with normal saline drops 
could not be grossly distinguished 
from untreated controls. No attempt 
was made to subjectively quantitate 
the clinical differences between 
treated and untreated animals. 

Principal abnormalities observed 
on histopathologic examination of the 
untreated corneas were stromal infil- 
tration by leukocytic cellular ele- 
ments and stromal edema (Figure). 
The severity of both of these findings 
was directly proportional to the 
length of time after clove oil injec- 
tion. The inflammatory cells were 
predominantly neutrophils (pseudoeo- 
sinophils), the rabbit polymorphonu- 
clear leukocyte. Their invasion route 
to the cornea appeared to be primar- 
ily across the limbus and initially 
these cells were confined largely to 
the peripheral anterior stromal la- 
mellae. With time the limbal infil- 
trate became larger and more densely 
packed with cells. It extended a 
greater distance centrally and in- 
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volved progressively deeper layers of 
the cornea. Fifty-four hours after 
clove oil injection, 75% to 80% of the 
total corneal thickness adjacent to 
the limbus had been infiltrated by 
polymorphonuclear leukocytes. The 
grossly visible white ring proved to 
be a dense aggregate of WBCs, also 
primarily polymorphonuclear leuko- 
cytes (neutrophil, Figure). Necrosis of 
stromal lamellae was present in this 
area in eyes containing the most 
prominent white rings and the degree 
of stromal edema was greater in 
these eyes. 

Topical administration of predniso- 
lone acetate 1.0% ophthalmic suspen- 
sion reduced the numbers of in- 
flammatory cells invading the cornea 
in all three experimental situations. 
This was generally evident on casual 
inspection of the histologic sections 
and was confirmed by cell counts. The 
results of the latter are presented in 
Table 1 and demonstrate significant 
differences between treated and un- 
treated eyes. Concomitant WBC 
counts of peripheral blood failed to 
reveal any consistent or substantial 
reduction resulting from topical ad- 
ministration of prednisolone acetate 
1.0% ophthalmic suspension according 
to the experimental protocols. 

Examination of radioautographic 
sections of the eyes from rabbits re- 
ceiving tritiated thymidine intrave- 
nously, and a subsequent intracorneal 
injection of clove oil revealed that the 
great majority of silver granules (ie, 
radioactivity) were located in associa- 
tion with polymorphonuclear leuko- 
cytes in the corneal stroma, conjunc- 
tiva, and anterior chamber (Figure). 
Silver granules also were found occa- 
sionally in association with corneal 
epithelial and endothelial cells. 

The total amount of radioactivity 
in a full-thickness 10-mm section of 
cornea is presented in Table 2. Treat- 
ment with prednisolone acetate 1.0% 
ophthalmic suspension substantially 
decreased the amount of corneal ra- 
dioactivity in all three experimental 
groups. Comparison of the values ob- 
tained from full-thickness untreated 
corneas with those obtained from 
corneal specimens from which the 
epithelium and endothelium had been 
removed prior to scintillation count- 
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ing indicates that less than 1% of the 
radioactivity is associated with the 
limiting cellular layers of the cornea. 
Virtually all of the remaining radio- 
activity appears to be associated with 
the infiltrating inflammatory cells. 


Comment 


Acute inflammation of the corneal 
stroma may be divided into three pri- 
mary components: (1) infiltration of 
inflammatory cells, (2) edema, and (3) 
neovascularization. The present study 
confines itself to the first of these 
components, the invasion of the 
stroma by inflammatory cells. Clini- 
cally, this component of an active 
corneal inflammatory response is rec- 
ognized as a corneal infiltrate that on 
slit-lamp biomicroscopical study is 
generally identified as a focal granu- 
lar opacity within the stroma. 

In our experimental model, clove oil 
acted as a necrotizing, toxic agent, 
causing breakdown of autochthonous 
corneal cells and normal parenchymal 
structure, the release of intracellular 
contents and other degradation prod- 
ucts, and activation of the inflamma- 
tory process. This process includes the 
chemotactic attraction to the site 
of large numbers of inflammatory 
cells.'* In the avascular cornea used in 
our model, the inflammatory cells ap- 
peared rapidly after injury and were 
almost exclusively polymorphonuclear 
leukocytes (neutrophils). The pre- 
dominance of these cells makes them 
the logical component to measure in 
any effort to quantitate the in- 
flammatory response. 

Measurement of the polymorphonu- 
clear leukocytes within the inflamed 
corneal stroma was accomplished 
using tritiated thymidine to radio- 
label them systemically prior to their 
migration into the cornea. The quan- 
tity of radioactivity within a stan- 
dard 10-mm button of full-thickness 
cornea was then determined by scin- 
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tillation-counting techniques, 


pro- 
viding a means of quantitating the 


degree of WBC infiltration and, 
therefore, the degree of corneal in- 
flammation. Radioautography was 
used to confirm that the radioactivity 
within the cornea was confined 
largely to the polymorphonuclear leu- 
kocytes. Tritiated thymidine may, of 
course, be picked up and incorporated 
by any rapidly multiplying cell. Ra- 
dioactivity would, therefore, be ex- 
pected to be present in the corneal 
epithelium and this has been demon- 
strated to be the case. However, our 
data indicate that this represents less 
than 196 of the total disintegrations 
per minute. 

Corticosteroids produce an involu- 
tion of inflammatory cells and sup- 
press their migration to the site of in- 
jury. They inhibit the release of 
hydrolytie enzymes from inflamma- 
tory cells, preventing irreversible 
structural damage and decreasing the 
chemotactic stimulus that brings 
more inflammatory cells to the area.'* 
In our experimental situation, there- 
fore, the topical administration of 
corticosteroid should produce a de- 
crease in radioactivity within the 
cornea proportional to the decrease in 
polymorphonuclear leukocytes in the 
inflammatory response. This was 
demonstrated to be the case and con- 
firmed by direct cell count of repre- 
sentative histologic sections. 

The technique described offers an 
objective means of assessing the se- 
verity of an inflammatory reaction in 
the cornea. As such, it provides us 
with a method, free of investigator 
bias, by which to determine the anti- 
inflammatory effectiveness of a num- 
ber of pharmacologic agents. More 
specifieally, it permits verification of 
the relative potency for the treat- 
ment of corneal inflammation of the 
various commercially available oph- 
thalmie steroid preparations follow- 





ing topical administration to the eye." ` 
Experiments of this type are cur- 
rently under way in our laboratory. 
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Studies on Intraocular 


Copper Foreign Bodies 


Atomic Absorption Spectrophotometry 


A. Ralph Rosenthal, MD; Jerry L. Hopkins; COL Budd Appleton, MC, USA; 


Roger Zimmerman 


Atomic absorption spectrophotometry 
has been evalfiated as a method of deter- 
mining the copper concentration of the 
aqueous and vitreous. The normal copper 
concentration of the rabbit aqueous and 
vitreous, as determined by this technique, 
is 0.205+0.009ng/ml and 0.112 + 
0.019,g/ml, respectively. Aqueous analy- 
ses performed on eyes that harbored an 
intravitreal copper foreign body yielded 
elevated copper levels in 8% when an in- 
travitreal copper foreign body had been 


nalysis of aqueous or vitreous 
humor for ions of trace metals 

has been used as a means of deter- 
mining the composition of a retained 
intraocular foreign body.'^' Since re- 
tention of a copper fragment may re- 
sult in loss of vision, a particularly 
large number of studies have been de- 
voted to a method of analysis of 
aqueous humor for this metal. The 
vast majority of these determinations 
have been based on colorimetric anal- 
yses.**?!5 Since colorimetric tech- 
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present less than one month and in 33% 
when the foreign body had been present 
between 2 and 16 months. Those factors 
associated with an increased yield of ele- 
vated aqueous copper concentrations 
were (1) duration of the copper foreign 
body in the vitreous and (2) evidence of 
corrosion in the surface of the copper for- 
eign body. The copper composition of the 
foreign body in the range studied did not 
influence the yield of positive taps. 


niques are complicated and time con- 
suming, a simple, quick, accurate 
method that could detect small con- 
centrations of copper utilizing small 
quantities of fluid was sought. 

In 1955, Walsh" first suggested 
that atomic absorption spectra would 
provide a promising method of chem- 
ical analysis. In the atomic absorption 
method of chemical analysis, a por- 
tion of the sample is converted into 
an atomic vapor through flame atom- 
ization. The absorbance of light by 
the electrons of the designated metal 
is then measured at a specific 
wavelength that is characteristic of 
the element to be determined.'^ 

Since atomic absorption analysis 
for copper enjoys the advantages of 
high sensitivity, low detection level, 


and no interference from other ele- 
ments, copper is probably the element 
most easily detected by atomic ab- 
sorption spectrophotometry.'*'* Ac- 
cordingly, this technique, previously 
utilized in limited fashion in studies 
of both aqueous and vitreous copper 
concentrations in normal and patho- 
logical states, * was chosen. 

The purposes of this paper are two- 
fold: (1) to evaluate the usefulness of 
aqueous and vitreous copper concen- 
tration determinations as measured 
by atomic absorption spectrophotom- 
etry in deciding whether a retained 
intravitreal foreign body contains 
copper and (2) to demonstrate what 
factors are associated with elevated 
aqueous copper levels in eyes in which 
copper foreign bodies were present in 
the vitreous. 


Materials and Methods 


Fragments of pure copper (99.876 cop- 
per) or copper alloy 1106 (National Bureau 
of Standards Miscellaneous Publication 
260, 1968, pp 14-15) (59.08% copper, 40.08% 
zine, 0.082% lead, 0.004% iron, 0.74% tin, 
and 0.025% nickel) were placed through a 
pars plana incision into the vitreous of 
New Zealand albino rabbits. All operations 
were performed under sterile operating 
room conditions. The foreign bodies were 
dry heat sterilized for 25 minutes prior to 
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Table 1.—Accuracy of Laboratory Determinations 


Known Copper 
Concentration, Number 
ug/ml Analyses 


0.02 14 
0.10 32 
0.20 38 
0.40 
0.50 


Deionized water 


* SE. 





Measured Copper 
Concentration, 
ug/ml % Error 


0.023 + 0.0027* 15 
0.114 = 0.0039 14 
0.226 = 0.0065 13 
0.432 — 0.0141 8 
0.523 = 0.0146 4.6 

Mean error 10.9 
0.017 — 0.003 


Table 2.—Vitreous Copper Concentration—Rabbit 


Normal (19) 


Intravitreal iron foreign body (78) 
Combined (97) 

Upper limit of normal (x + 2 SD) 
False positives 


© GE. 





ug/ml 
0.112 + 0.019* 
0.163 = 0.013 
0.153 = 0.011 

0.367 
3/97 = 3.1% 










Type of Intravitreal 


Table 3.—Elevated Vitreous Copper Concentration 


Duration of 









No. Elevated 


ene vial with snap lid. These vials had been 
previously washed in 70% nitric acid (“ni- 
tric acid, redistilled, highest purity,” G. 
Frederick Smith Chemical Co) for more 
than 24 hours. Least contamination was 
assured by washing the vials in several 
changes of HNO, more than 96 hours. 
Vials were then rinsed four times with 
deionized distilled water and dried in a ly- 
pholyzer for approximately one half to one 
hour until free of moisture or ice on inspec- 
tion. 

In order to provide a large enough 
sample volume for reliable measurement, 
the aqueous samples were diluted to ap- 
proximately 0.8 to 1.0 ml by adding de- 
ionized distilled water. The vitreous sam- 
ples did not usually require dilution. 

Standards for Atomic Absorption Spec- 
trophotometry.—Standards were prepared 
in 100 ml volumetric flasks that had been 
washed in 70% HNO, for at least four 
hours. The same flasks were used for the 
same standard solution every time; no 
other solutions were ever placed in these 
flasks. The standards (0.02, 0.10, 0.20, and 
0.50 ppm) were made up using 1,000 ppm 
copper standard, Fisher Scientific Com- 
pany-Certified A.A. Standard SO-C-194. 


4 Copper Foreign Body Implantation Total Studied % Elevated Only volumetric pipettes that fad been hy- 
: Pure copper 2 dave mo 22/39 56 drochloric acid-nitric acid washed were uti- 
k 60% copper alloy 2 0sv9-j nid 27/39 70 lized. All dilutions were made with de- 











ionized distilled water. 


E The Use of the Atomic Absorption Spec- 

E trophotometer.—The machine used in this 

__ operation. The average area of the foreign chamber paracentesis at the limbus using study was the Perkin-Elmer model 303. 

-bodies was 1.35 sq mm (range 0.90 to 1.55 a 1 ml disposable tuberculin syringe For operating procedure, the instruction 

sq mm); the average weight was 14 mg (Monoject) and a one-half inch 27-gauge manual model 303, Atomic Absorption 

t (range 0.50 to 2.60 mg). disposable hypodermic needle. Approxi- Spectrophotometry, Perkin-Elmer, Nor- 

Two groups of rabbits were used for mately 0.15 to 0.35 ml was removed. The walk, Conn, Rev, February 1968, was used. 

— controls as follows: (1) those in which no vitreous samples were extracted through a Standard procedure was followed. All sam- 
operation had been performed (designated ^ pars plana puncture using a 2 ml dis- ples were analyzed in double blind fashion. 
normal) and (2) those in which a pure iron posable syringe (Monoject) and a 1 inch, The dilution factor was calculated in the 

- foreign body (99.9% iron) of similar dimen- ^ 18-gauge disposable hypodermic needle. routine manner: 

- sions was placed into the vitreous in sim- Approximately 0.50 to 0.80 ml was re- Dilution Factor = 

-ilar fashion to the copper foreign bodies moved. Aqueous samples were analyzed at (weight of vial+ diluted sample)— 

= (designated iron foreign body). 2 days, 7 days, 14 days and one month post- (weight of empty vial) 

k To determine the effect of the break- implantation. Thereafter, samples were (weight of vial+ original sample)— 

down of the blood aqueous barrier on the collected and analyzed at six-week to two- (weight of empty vial) 

= aqueous copper concentration, eyes were month intervals. Vitreous samples were The dilution factor was on the order of 2- 

E traumatized by performing an anterior analyzed at 2 days, 7 days, 14 days, and 5x. 

- chamber paracentesis with a 25-gauge one month postimplantation. No more than Inorganic Interference.—In order to deter- 

: needle with intentional trauma to the iris. one aqueous tap was ever performed on a mine the effect of inorganic interference 

_ The animal was allowed to sit for 30 min- single eye within a six-week to two-month by aqueous humor ions on aqueous copper 

. utes. A second anterior chamber paracen- period. No more than one vitreous tap was concentration, artificial aqueous solution’? 


tesis was then performed to acquire the 
sample for analysis. 

All aqueous and vitreous samples were 
taken from the animal while tranquilized 
with 0.2 ml/kg droperidol (Innovar)-vet in- 
tramuseularly and anesthetized with sev- 
eral drops of topically applied 0.576 pro- 
paracaine hydrochloride (Ophthetic). 

Collection of Samples.—The aqueous sam- 
ples were obtained through an anterior 
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ever performed on a single eye. An 
aqueous tap was never performed once an 
eye had undergone vitreous removal. Indi- 
rect ophthalmoscopy and slit-lamp exami- 
nation were performed prior to each ante- 
rior chamber paracentesis. 

Sample Preparation.—Once the fluid had 
been removed from the eye, the needle was 
removed from the syringe and the aqueous 
or vitreous ejected into a 1.5-ml polyethyl- 


of various dilutions (undiluted, 1:2, 1:4, 
1:10) were prepared in volumetric flasks 
that had been washed in 70% HNO, over- 
night. Known concentrations of copper 
were then added to each dilution of 
aqueous humor salt solution to achieve fi- 
nal copper concentrations of 0.02, 0.10, 0.20, 
and 0.50 ppm. These values were compared 
to the deionized distilled water sample con- 
taining similar copper concentrations. 
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Accuracy of Our Laboratory.—With each 
run several known samples were analyzed 
in double-blind fashion in order to test the 
precision of our laboratory’s determina- 


Table 4.—Effect of Aqueous Humor Salt Content 
on Copper Detection and Recovery 


tions. Also, deionized distilled water was a % Error* 
run to quantitate contamination. Table 1 is Set a d Were. Undiluted 12 14 1:10 
+a summary of the results and the average ug/ml Aqueous Dilution Dilution Dilution 
Erker ctaworrod. 0.02 +41.7 —8.3 —75 —44 
0.10 +3.4 +1.4 —6.9 -—B 
Results 0.20 —0.3 —6.6 —3.7 —3.7 


0.50 +2.4 ~S.7 —7.3 —8.1 


Normal Vitreous Humor Copper Con- 
centration.—In order to ascertain the 
normal rabbit vitreous copper level, 
atomic absorption spectrophotometric 
analyses were performed on the vit- 
reous of 19 rabbit eyes in which no 
operative procedure had been per- 
formed and on the vitreous of 78 rab- 
bit eyes into which a pure iron for- 
eign body had been placed (Table 2). 
The mean copper concentration in the 
normal animals was 0.112 + 0.019 
(SE) ppm and that in the iron foreign 
body rabbits was 0.153ug + 0.1lug/ml 
(SE). This elevation of the vitreous 
copper concentration was felt to be 
due to the trauma of the operative 
procedure. These two values were 
then combined to arrive at a "normal 
value" of 0.153ug + 0.011ug/ml (SE), 
the upper limit of which was 0.367ug/ 
ml (x -2 SD). Only three of the 97 
normal and iron foreign body eyes 
studied (3.1%) yielded false positive 
results, ie, a concentration greater 
than 0.367ug /ml. 

Effect of Intravitreal Copper Foreign 
Body on Vitreous Copper Concentra- 
tions.—Vitreous taps were performed 
two days to one month after insertion 
of either a pure or alloyed copper for- 
eign body into the vitreous. The re- 
sults are seen in Table 3: 56% (22 of 
39) and 70% (27 of 39) of those eyes 
harboring a pure and alloyed copper 
foreign body respectively demon- 
strated elevated vitreous copper con- 
centrations. 

Inorganic Interference on Aqueous 
Copper Concentration.—Table 4 shows 
the results obtained in percentage er- 
ror when known concentrations of 
copper were added to various dilu- 
tions of artificial aqueous solution 
and compared to the same concentra- 
tion of copper in deionized water. 
Note that the only significant inter- 
ference by inorganic constituents of 
aqueous humor occurred at the 0.02ug/ 
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* Average of six determinations. 


Table 5.—Aqueous Copper Concentration—Rabbit 


Normal (150) 


Intravitreal iron foreign body (118) 
Combined (268) 

Upper limit of normal (x + 2 SD) 
False positives 


* SE. 





0.205 + 0.012* 
0.205 + 0.015 
0.205 + 0.009 
0.509 
12/268 = 4.5% 


Table 6.—Effect of Composition of Copper Foreign Body on 
Aqueous Copper Concentration 


Duration of 
implantation 


2 days-16 mo 


Type of Intravitreal 
Copper Foreign Body 


Pure copper 
0% copper alloy 


2 days-16 mo 


ml level in undiluted artificial 
aqueous. The remaining readings 
were quite comparable with those ob- 
tained in deionized water. 

Normal Aqueous Humor Copper Con- 
centrations.—In order to ascertain the 
normal rabbit aqueous copper level, 
atomic absorption spectrophotometric 
analyses were performed on the 
aqueous humor of 150 eyes in which 
no operative procedure had been per- 
formed (normal) and on the aqueous 
of 118 rabbit eyes in which a pure iron 
foreign body had been placed intra- 
vitreally (iron foreign body) (Table 5). 
The mean values of these two groups 
were 0.205 + 0.012 (SE) and 0.205ug 
+ 0.015ug/ml (SE), respectively. As 
there was no statistically significant 
difference between the values of the 
two groups, they were combined to 
arrive at a "normal value" of 0.205ug 
+ 0.009ug/ml (SE), the upper limit of 
which was 0.509ug /ml (X -2 SD). The 
number of false positives observed in 
the 268 eyes in which no copper was 
present in the vitreous was 12 or 4.5%. 





Elevated Normal % Elevated 
20 59 25 





Composition of Foreign Body.—Table 
6 shows the relationship between ele- 
vated aqueous copper levels and the 
composition of the copper foreign 
body. Each eye was considered as a 
single entity. If the copper concentra- 
tion was greater than 0.509ug/ml at 
any time during the period of investi- 
gation, it was recorded as elevated. A 
breakdown of the pattern of copper 
concentration analyses is included 
(Table 7). Regardless of the copper 
composition of the foreign body, a 
similar percentage of elevated 
aqueous copper levels was obtained 
(25%—pure and 21%—alloy). Hence, 
the composition of the foreign body 
per se did not appear to influence the 
yield of elevated aqueous copper con- 
centrations. 

Duration of Implantation.—The rela- 
tionship of the yield of elevated 
aqueous copper levels to the duration 
of implantation is described in Table 
8. If the aqueous analysis produced an 
elevated copper concentration once or 
more than once during the designated 
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Table 7.—Breakdown of Pattern of Copper Concentration Analyses 


Multiple paracenteses 
Elevated over entire period of study 
Normal over entire period of study 
Elevated early, reverted to normal 
Normal early, reverted to elevated 
Single Paracenteses 
Elevated 
Normal 









Duration of 
Implantation 
Pure copper 
2 days-1 mo 












5 mo-10 mo 
11 mo-16 mo 


60% copper alloy 
2 days-1 mo 






5 mo-10 mo 
11 mo-16 mo 


time period, it was recorded as ele- 
vated. If the aqueous analysis showed 
a normal copper concentration on one 
or more occasions during the desig- 
nated time period it was recorded as 
normal. However, if analyses yielded 
both elevated and normal aqueous 
copper concentrations during the des- 
ignated time period, it was recorded 
both as elevated and normal. It is im- 
portant to note that with both types 
of copper foreign bodies, there was a 
significant increase in the percentage 
of elevated values the longer the for- 
eign body remained in the vitreous. 
Appearance of Copper Foreign 
Body.—The relationship of the per- 
centage of elevated aqueous copper 
concentration to the appearance of 
the foreign body at the time of para- 
centesis is shown in Table 9. Observa- 
tions concerning the appearance of 
the foreign body were made between 
2 and 16 months-no observations 
were made on eyes before one month. 
If the aqueous copper concentration 
was elevated once or more than once 
in association with the same clinical 
appearance, it was recorded as ele- 
vated only once in association with 
that feature. If the aqueous copper 
concentration was normal on one or 
more occasions in association with the 
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Table 8.—Effect of Duration of Implantation on Aqueous Copper Concentration 


Elevated 





————— P M — ————— 


Pure 60% Copper 
Copper Alloy 





Normal % Elevated 












same clinical appearance, it was 
recorded as normal only once in asso- 
ciation with that feature. However, if 
both elevated and normal copper con- 
centrations were observed in associa- 
tion with the same clinical appear- 
ance it was recorded as both elevated 
and normal in association with that 
feature. 

When the copper foreign body (ei- 
ther pure or alloyed) remained gold 
and shiny with minimal vitreous reac- 
tion, the aqueous copper concentra- 
tion in all instances save one was nor- 
mal. Thirty percent of eyes with an 
encapsulated pure copper foreign 
body and 13% of eyes with an en- 
capsulated alloy demonstrated ele- 
vated aqueous copper concentrations. 
If there was evidence of corrosion on 
the surface of the fragment, all of the 
eyes that harbored a pure copper for- 
eign body and 50% of the eyes that 
harbored an alloyed copper foreign 
body demonstrated elevated aqueous 
copper levels. 

Organic Interference.—Breakdown 
of the blood aqueous barrier with sub- 
sequent elevated protein content of 
the aqueous humor in normal rabbits 
caused a significant increase in the 
aqueous humor copper concentration. 
Of 41 eyes studied, the copper con- 
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centration was 0.362 + 0.026 (SE) 
(P«.001 from normal value). How- 
ever, only eight or 19.576 had copper 
levels greater than 0.509ug/ml. 

Fifty-one percent (31 of 60) of the 
eyes harboring intravitreal copper 
foreign bodies that also demonstrated 
elevated aqueous copper levels had a 
positive aqueous ray (hence presum- 
ably elevated protein concentration) 
prior to the paracentesis while 49% 
(29 of 60) showed a negative aqueous 
ray (hence a presumably normal pro- 
tein concentration). Conversely, 34% 
(42 of 127) of the eyes with retained 
intravitreal copper foreign bodies 
that also demonstrated normal 
aqueous copper levels had a positive 
aqueous ray prior to paracentesis 
while 66% (85 of 127) showed no 
aqueous ray. 


Comment 


The most important advantages of 
the use of atomic absorption spec- 
trophotometry for the analysis of cop- 
per concentration of aqueous humor 
are the very high sensitivity (0.lug to 
0.2ug/ml/196),*?^ the very low detec- 
tion level (0.005ug / ml),?:5*?? and the 
ability to analyze small quantities of 
solution. Furthermore, the simplicity, 
rapidity and accuracy of the tech- 
nique, as well as the almost total lack 
of interference by any other inor- 
ganie metals, strongly recommend 
the use of atomic absorption spec- 
trophotometry in aqueous and vit- 
reous humor copper analyses. 

The disadvantages, though few in 
number, impose some limitations on 
the use of atomic absorption spec- 
trophotometry. The ease of contami- 
nation is by far the worst dis- 
advantage. Extremely careful and 
cautious laboratory technique must 
be employed at all times. Secondly, 
the inability to obtain multiple read- 
ings on each sample requires that two 
or more samples of fluid be analyzed, 
thus delaying confirmation and sub- 
mitting the patient to multiple ante- 
rior chamber paracenteses that could 
be harmful to the eye. The expensive 
equipment, furthermore, does not al- 
low its general availability. 

The precision of our laboratory was 
10.9% (Table 1). Though this error is 
generally high (other investigators 
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have reported a precision of 2% to 
3%); when one examines the per- 
centage error in the 0.4ug to 0.5ug/ml 
range (where the absolute value is 
crucial in deciding whether or not the 
copper concentration is elevated), the 
error is an acceptable 4.6%. In the 
lower concentration ranges, the per- 
centage error was larger but there it 
is less important since an 8% to 15% 
error (Table 1) will not raise the de- 
termined value above the upper limits 
of normal (0.509ug¢/ml). 

After the initial studies in which 
vitreous as well as aqueous analyses 
were performed, it seemed obvious 
that aqueous analyses offered the 
only sensible approach to the prob- 
lem. The damage that was inflicted 
upon the eye during vitreous removal 
negated the usefulness of this type of 
analysis. 

A major problem that may have 
nullified the use of atomic absorption 
spectrophotometry was that of inor- 
ganic interference from aqueous salt 
concentrations." Fortunately, it 
was discovered that significant inter- 
ference was present only at very low 
concentrations of copper in undiluted 
aqueous salt solution. Hence, we felt 
perfectly safe in using deionized wa- 
ter as the diluent for both the stan- 
dard solutions and the aqueous sam- 
ples, thus eliminating extra sources 
of contamination and making obso- 
lete the use of a number of different 
diluents of aqueous humor salt con- 
centrations to match the large num- 
ber of sample dilution factors. 

The normal mean rabbit vitreous 
humor copper concentration of 0.153ug/ 
ml determined in these experiments 
is in agreement with that found by 
Bowness and others," whose color- 
imetric analysis of sheep vitreous 
yielded a mean vitreous concentra- 
tion of 0.3ug/ml. It is however, some- 
what lower than that previously re- 
ported by Runyan and Levri* who 
first utilized atomic absorption spec- 
trophotometry to analyze rabbit vit- 
reous. Their mean value was 0.620ug/ 
ml. The normal mean rabbit aqueous 
copper concentration obtained in this 
study (0.205ug/ml) is in agreement 
with those obtained by colorimetric 
techniques in cattle (0.100ug/ml),? 
horse (0.147ug/ml),? and man (0.123ug/ 
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Tarnished (blackened) 


ml)? It is slightly lower than the 
mean rabbit aqueous copper concen- 
tration determined colorimetrically 
(0.45ug to 0.67ug/ml and 0.46ug/ 
ml).2* The mean aqueous humor 
copper concentration determined by 
atomic absorption spectrophotometry 
in man reported by Chechan et al’ as 
0.2ug/ml is in excellent agreement 
with our value of 0.205ug/ml in the 
rabbit. 

It is obvious from these experi- 
ments that the longer the copper for- 
eign body remains in the vitreous, the 
greater the chance of obtaining an el- 
evated aqueous copper concentration. 
Furthermore, this yield will increase 
when the surface of the foreign body 
begins to tarnish (at three to nine 
months) (Rosenthal et al, unpublished 
data). We have not found, as have 
other investigators, an elevated cop- 
per concentration in the aqueous 
shortly after implantation of the for- 
eign body in the vitreous.*?^*'^ In ad- 
dition copper deposition could not be 
demonstrated histochemically with 
significant frequency until one to two 
months after implantation (Rosen- 
thal and Appleton, unpublished data). 
This finding substantiates the belief 
that anterior chamber paracentesis 
for copper determination in eyes har- 
boring an intravitreal foreign body 
should not be performed immediately 
postinjury. 

When the blood aqueous barrier is 
disrupted, as is frequently seen in 
traumatic injuries, there is a signifi- 
cant leakage of protein and plasma 
into the aqueous. This results in 
1.63ug/ml plasma copper?* being in- 
troduced into the aqueous. (In our 
laboratory, plasma copper concentra- 
tion in the rabbit was 1.1lug/ml). In 


Table 9.—Effect of Appearance of Copper Foreign Body on 
Aqueous Copper Concentration 


Appearance of 
Foreign Body Elevated 
Pure copper 
Shiny 1 
Encapsulated 12 
Tarnished (blackened) 6 
60% copper alloy 
iny 0 
Encapsulated 2 







Normal % Elevated 
7 13 
28 30 
0 100 
10 0 
13 13 






the present study, prior paracentesis 
caused only 20% of the eyes to demon- 
strate an elevation of aqueous copper 
concentration. Furthermore, 50% of 
the eyes demonstrating elevated cop- 
per concentration had no protein in 
the aqueous (as determined by the ab- 
sence of aqueous flare) while 33% of 
the eyes with normal copper concen- 
trations had protein in the aqueous 
(as determined by presence of aque- 
ous flare). Thus, we feel that it is 
unlikely that the breakdown of the 
blood aqueous barrier with the con- 
comitant leakage of plasma proteins 
and serum copper into the aqueous is 
the cause of the elevated copper levels 
in eyes harboring intravitreal copper 
foreign bodies. Furthermore, results 
from other experiments (Rosenthal 
and Appleton, unpublished data) have 
shown that in 15 of 19 eyes with an el- 
evated aqueous copper concentration, 
copper deposition is heavy and scat- 
tered throughout the posterior part of 
the eye. However, a word of caution is 
sounded. When there is a borderline 
elevated copper level in an eye with 
an intense plasmoid aqueous, beware! 
This may represent a false positive 
result. 

Atomic absorption spectrophotomet- 
ric analysis for iron was attempted on 
both animal and human aqueous sam- 
ples. It was believed that the instabil- 
ity of the recording needle at the 
wavelength for iron was so great that 
an accurate determination could not 
be made. Hence, we abandoned per- 
forming these analyses. 

Finally, it behooves us to make a 
prediction as to the chances of obtain- 
ing a single elevated aqueous copper 
level by atomic absorption spectro- 
photometric analysis in the rabbit eye 
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containing an intravitreal copper for- 
eign body irrespective of appearance 
or composition of the foreign body. 
Before 1 month, there is only an 8% 
chance of obtaining an elevated 
aqueous copper concentration; be- 
tween 2 and 16 months, this increases 
to 33%. 

Our experience with determining 
aqueous copper concentration in hu- 
man eyes harboring an intravitreal, 
nonmagnetic foreign body is some- 
what limited, and no real conclusions 
ean be drawn. Many more observa- 
tions will be required before a final 
statement can be made concerning 
the effieacy of this technique in hu- 
man subjects. 


The National Bureau of Standards provided 
the copper fragments utilized in this study. Elvio 
Levri and Robert Johnson assisted in the use of 
the atomic absorption spectrophotometer. 

In conducting the research described in this re- 
port, the investigators adhered to the "Guide for 
Laboratory Animal Facilities and Care," as 
promulgated by the Committee on the Guide for 
Laboratory Animal Facilities and Care of the In- 
stitute of Laboratory Animal Resources, Na- 
tional Academy of Sciences-National Research 
Council. 
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Quantitative Biomicroscopy 
of Lens Light Back Scatter 


Changes in Aging and Opacification 


Jesse Sigelman, MD; Stephen L. Trokel, MD; Abraham Spector, MD 


A method has been developed for the 
quantitation and documentation of optical 
changes of the lens that occur with aging 
and cataract formation. The method is 
based on quantitative measurements of 
the back scatter of light from defined re- 
gions of the in vivo human lens using a 
slitamp camera and microdensitometric 
analyses of the resulting negatives. Ex- 
amination of a group of normal patients 
and patients with nuclear sclerosis and 
senile cataract indicates the following 
conclusions: (1) Back scatter of light in- 
creases with aging of the in vivo lens. (2) 
The nuclear region of the young lens has 
insignificant back scatter of light but such 
scattering increases with aging. (3) The 
cortex causes appreciable back scatter in 
young lenses. There is a slight increase 
in this back scatter with age which ap- 
pears to be caused primarily by the 
growth oi the cortical region rather than 
changes in already existing cortex. (4) 
The eye appears capable of tolerating 
considerable back scatter without loss of 
visual acuity. (5) In nuclear senile cata- 
ract large increases in the back scatter of 
the nuclear region can be observed. 
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n important problem in current 
lens research is the lack of a 
method for recording and quantitat- 
ing optical changes in the lens dur- 
ing aging and cataract formation. Of 
various methods available for obser- 
vation of the in vivo lens, it is the slit- 
lamp image that has been found to 
yield the greatest detail for all the 
regions of a lens. The slit-lamp ap- 
pearance of the human lens has been 
documented subjectively since the 
early use of the instrument by Vogt' 
and later by Goldmann: who pub- 
lished detailed drawings. Vogt di- 
vided the lens into several anatomical 
regions based on the slit-lamp image. 
These regions from center to periph- 
ery of the lens were defined as em- 
bryonic, fetal, infantile, juvenile, and 
adult nuclei and the cortex. Gold- 
mann’s’ drawings demonstrated 
changes in the slit-lamp image of the 
lens as a function of aging. The nu- 
clear region was shown to become 
gradually less transparent. The num- 
ber of optically distinguishable bands 
within the cortex also was seen to in- 
crease. Early slit-lamp microscopists 
suggested that nuclear cataract for- 
mation corresponded to a generalized 
decrease of transparency within the 
lens nucleus. Similarly, cataracts of 
other regions of the lens were shown 
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Fig 1.—Left, Light back scatter from lens of a 32-year-old patient with 20/20 vi- 
sual acuity. Black bar and spots in anterior chamber represent reflection artifacts. 
Right, Microdensitometric scan of photograph at left; A, corneal back scatter; B, 
optical artifact; C, anterior lens capsule; D, anterior cortex; E, first trough poste- 
rior to anterior cortex; F and G, back scatter regions in nucleus; H, last trough an- 


to correspond to decreased slit-image 
transparency of the particular region 
of the cataract. 

Trokel* has suggested that a basis 
for the altered appearance of the lens 
may be the alteration of light-scat- 
tering properties of the tissue. He has 
shown in the rabbit that the change 
in the appearance of the lens as well 
as its diminished transparency in ag- 
ing and cataract formation are due 
predominantly to an increase in both 
forward and backward scattering of 
light striking the lens. Absorption of 
light accounts for only a small frac- 
tion of the decreased transparency. 
This indicates that the functional ab- 
normality in cataract formation is the 
increase in light scattering by the 
lens. This scattering of light, which 
occurs in all directions, produces 
its image degradation predominantly 
through forward scatter. However, 
the back scatter is proportional to the 
forward scatter, and measurement of 
a segment of back scatter is repre- 
sentative of total scatter. Therefore, 
the measurement of back scatter of 
light by the lens can be used as an in- 
dex of forward light scattering and of 
image degradation as well as an in- 
dex of the development of lens opaci- 
fication. 

This article reports a method for 
recording and quantitating the back 
scatter of light from each region of 
an in vivo human lens. The results of 
this study show the differences in 
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terior to posterior cortex; |, posterior 
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back scatter from normal young, old, 
nuclear sclerotic, and cataractous 
lenses. 


Subjects and Methods 


This study includes 8 normal patients 
and 14 patients with nuclear sclerosis or 
nuclear cataract. A full ocular examina- 
tion including visual acuity, slit-lamp exam- 
ination, and funduscopy was performed on 
each patient. 

In all cases, patients’ eyes were fully 
dilated by topical administration of phen- 
ylephrine hydrochloride 10% and cyclo- 
pentolate hydrochloride 2%. Patients with 
ocular abnormality other than nuclear lens 
changes were eliminated from the study 
except as noted. 

A slit-lamp camera was used for all 
photographs. The flash attachment was 
used at maximum intensity with a speed 
of 0.002 seconds. The camera was kept 
directly in front of the patient with the 
slit-lamp at an angle of 45° to the camera. 
Larger angles caused loss of a portion of 
the lens image in the photographs of el- 
derly patients whose pupils dilate poorly, 
while a smaller angle resulted in dimin- 
ished definition of the various anatomical 
regions of the lens. Care must be taken to 
assure that the optical axis of the eye is 
perpendicular to the camera aperture. De- 
viations of less than five degrees are diffi- 
cult to detect and result in minor errors in 
estimating the length of the lens. 

High-speed film (Kodak Tri-X) was used 
and developed in a high-speed developer 
(Acufine) at 20 C for 5.25 minutes. The re- 
sponse of the film under these conditions is 
linear to a broad range of light intensities 
(film specifications, Eastman Kodak Com- 
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pany). Both the developing time and the 
temperature of the developing solution, 
which are critical for film density, must be 
carefully controlled. 

For each photograph the slit-lamp cam- 
era was focused on the anterior lens cap- 
sule. This marker was chosen because it is 
a clearly recognizable reference point and 
because it produced better definition of 
most of the lens than did any other focus. 
The definition of the anterior capsule, epi- 
thelium, cortex, and nucleus was superior 
to definition of these regions by any other 
focus. The definition of the posterior cortex 
and posterior capsule is comparable with 
that of the middle focus but inferior to 
that of a posterior focus. However, reason- 
able estimates of back scatter of the poste- 
rior region can be made with the focus on 
the anterior lens capsule. Since some move- 
ment of the patient’s eye occasionally oc- 
curred during the procedure, it was neces- 
sary to take several exposures to obtain a 
good photograph of the entire lens. 

The film negatives are read in a micro- 
densitometer. The instrument is standard- 
ized by use of a standard optical density 
filter. The axes of the microdensitometer 
tracings are length of film in millimeters 
vs opitcal density. The meagured optical 
density is directly proportional to the back 
scatter of the light beam. The distances 
measured for any given eye are proportio- 
nal to the true lengths of components of 
that eye, although for optical reasons this 
proportionality constant varies slightly 
from eye to eye. All the microdensi- 
tometric scans are standardized relative to 
each other by the optical density of the 
manufacturer’s printed markings on the 
film edge. Microdensitometric scans of 
these markings demonstrated consistency 
in a single role of film within +2%. Vari- 
ation between roles of film developed 
simultaneously is within +4%. The photo- 
graphs also include portions of the cornea, 
anterior chamber, and an optical artifact 
that appears immediately before the lens. 
This optical artifact is believed to be a re- 
flection of the slit beam. 

Amounts of scattered light are deter- 
mined by weighing the area under the mi- 
crodensitometric tracings on an analytical 
balance. The weight is translated into opti- 
cal density times millimeter units by divid- 
ing it by the weight of graph paper repre- 
senting an area of 1 mm X 1 optical 
density. 


Results 


The lenses of the patients were 
photographed with the slit-lamp cam- 
era and the resulting negatives ana- 
lyzed with a microdensitometer. Each 
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peak on the microdensitometric scan 
corresponds to a zone of back scatter 
of light produced by a definitive re- 
gion of the lens. Figure 1, left, shows 
a typical slit-lamp camera photograph 
of the lens of a 32-year-old with 20/20 
vision and its microdensitometric 
scan (Fig 1, right). Peak A represents 
the back scatter from the cornea. 
Peak B is an optical artifact in the 
anterior chamber. Peak C represents 
the anterior lens capsule and epithe- 
lium, and peak D the anterior cor- 
tex. The nuclear region is defined in 
all tracings as the region extending 
from the first trough posterior to the 
anterior cortical peak E to the last 
trough anterior to the posterior corti- 
cal peak H. Based on scans of lenses 
from 12-year-old patients, the nucleus 
as defined here represents about 75% 
of the entire lens and it changes very 
little in size with aging. Peak I is 
the region of the posterior cortex and 
capsule. Some of the resolution of this 
region is lost because of the anterior 
focus of the photograph. Peaks F and 
G represent small regions of back 
scatter frequently observed in the nu- 
clear region of the lens. It should be 
noted that the reported dimensions 
are proportional but much larger than 
the true dimensions of the eye be- 
cause of the angulation of the slit 
beam and the refractive power of the 
cornea. 

The effect of age and nuclear scle- 
rosis on the lens is illustrated in Fig 
2, which contains slit-lamp photo- 
graphs and corresponding microdensito- 
metric scans of the lenses. The figure 
demonstrates the ability of the tech- 
nique to differentiate between differ- 
ent types of lenses. Figure 2A, left, il- 
lustrates the photograph and scan of 
a 12-year-old patient with 20/20 vi- 
sion. No peaks of back scatter can be 
detected in the nuclear region. Sub- 
stantial scatter, however, can be seen 
in both the anterior and posterior cor- 
tical regions. By age 32 (Fig 2B) the 
degree of scatter from the cortical re- 
gions has increased somewhat in 
width but not in magnitude. Some 
scatter can be detected in the nuclear 
regions. The data obtained with a 73- 
year-old lens with 20/20 vision but 
with nuclear sclerosis (Fig 2C) show 
considerable increases in the scatter 
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Fig 2.—Light back scatter of lenses 
and their microdensitometric scans 
from (2A, left) 12-year-old with 20/20 
vision, (2B, left) 32-year-old with 20/20 
vision, (2C, left) 73-year-old with 20/20 vision, and (2D, left) 3o- vei ek à with 
20/200 vision. Dark bars in photographs represent optical artifacts. 
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Fig 3.—Relationship of light back scatter 
from lens as function of age. Light back 
scatter is expressed in terms of optical 
density x millimeter units. (See "Methods" 
for further information.) A, population of 
lenses with varying visual acuity. B, popu- 
lation of lenses all correctable to 20/20 vi- 
sual acuity. Solid square represents aver- 
age back scatter from lenses of eyes with 
acuity less than 20/20 due to nuclear 
cataract. 


from all regions of the lens. The corti- 
cal regions now have broad zones 
with a high level of back scatter, and 
considerable back scatter can also be 
detected in the nuclear region. The 
bulk of the scatter, however, is still 
related to the cortical region. Figure 
2D illustrates the lens of a 72-year-old 
patient with 20/200 visual acuity clin- 
ically attributed to nuclear cataract. 
In this lens, the scatter from the nu- 
clear region has increased greatly al- 
though little change is apparent in 
the cortical zone. 

Survey of the series of scans in Fig 
2 shows that the back scatter of light 
from the nucleus is not homogeneous 
within the nuclear region. From youth 
there is a suggestion of the existence 
within the nucleus of two discrete 
peaks of back-scattered light. This 
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Fig 4.—Light back scatter from cortical 
and nuclear regions of lenses with 20/20 
visual acuity as function of age of lens. 
A, cortical back scatter; B, nuclear back 
scatter. Solid square represents average 
back scatter from cortical and nuclear re- 
gion of lenses with visual acuity less than 
20/20 due to nuclear cataract. 


pattern continues with aging, nuclear 
sclerosis, and nuclear cataract forma- 
tion. These two peaks may denote 
the sites of the origin of the process 
that leads to nuclear cataract forma- 
tion. 

Microdensitometric scans of the 
type shown in Fig 2 were used to ob- 
tain further information concerning 
the relationship of back scatter to vi- 
sual acuity, aging, and cataract. The 
relationship between the back scatter 
by the lens and its age, without re- 
gard to visual acuity, is shown in Fig 
3A. A gradual increase in back scat- 
ter with aging can be observed. Fig- 
ure 3B shows the relationship be- 
tween age and scatter of light in 
a population with vision correctable 
to 20/20. These data demonstrate a 
broad range in the amount of back 
scatter from lenses of visually perfect 
eyes. Again, with aging, scatter in- 
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Fig 5.—Proportion of light back scatter 


contributed by nuclear region of lens as 
function of age. 


creases. The average amount of back 
scatter from lenses of eyes with acu- 
ity less than 20/20 due to nuclear 
cataract formation shows an average 
back scatter of 3.2 optical density X 
mm. This value is only 0.8 optical den- 
sity X mm greater than the highest 
values in the normal group. 

Measurements of back scatter of 
light from the nucleus and the cortex 
of lenses in eyes with 20/20 visual 
acuity demonstrate that it is the nu- 
clear rather than cortical scatter that 
shows a dramatic increase during ag- 
ing. Data obtained with normal eyes 
(Fig 4, A) demonstrate that, cortical 
scatter is relatively high from youth 
and increases only moderately with 
aging. The nucleus (Fig 4, B) shows 
almost no scatter in youth but in- 
creases sharply with age. It is also in- 
teresting that the scatter per milli- 
meter remains relatively constant for 
the cortex while it increases greatly 
in the nucleus. Thus, it would appear 
that the increase in back scatter from 
the cortex is caused primarily by an 
expansion of the cortical region, while 
the increase of the nuclear scatter is 
due to intrinsic changes in the nu- 
clear zone. It should be noted that the 
average back scatter from lenses with 
less than 20/20 visual acuity was 
much higher than in normal lenses in 
the nuclear region but gave about the 
same value as obtained with some nor- 
mal lenses in the cortical region. 

The proportion of back scatter ema- 
nating from the nucleus rises dramat- 
ieally with aging as shown in Fig 5. 
The nucleus contributes only about 
1096 of the back scatter in the young 
normal lens below age 20. By age 60, 
it may contribute more than 50% of 
the back scatter. 

The examination of the relation- 
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Fig 6.—Relationship between light back scatter from lens and visual acuity: left, 


cortex; right, nucleus. 


ship of the cortical back scatter and 
visual acuity (Fig 6, left) again sug- 
gests only g slight increase in back 
scatter with a decrease in visual acu- 
ity. As.previously noted, a large in- 
crease in back scatter apparently can 
be tolerated without appreciably af- 
fecting visual acuity. The importance 
of the increase in back scattering of 
light by the nucleus is clearly demon- 
strated in Fig 6, right. It is evident 
from comparison of Fig 6, left and 6, 
right that back seatter of light from 
the nucleus shows a reasonable rela- 
tionship to visual acuity, whereas this 
is not apparent with the cortex. 

Although this study has examined 
only back scatter of light in nuclear 
cataract formation, the technique can 
be applied to the study of other types 
of cataracts. For example, the micro- 
densitometric scan of a lens in an 
aged patient with 20/40 vision due 
to a posterior subcapsular cataract is 
shown in Fig 7. An enlarged peak of 
back scatter in the posterior cortical 
region can be observed. The same sort 
of observations can be made for opa- 
cities present in other regions of the 
lens as well. 


Comment 


An important problem in current 
cataract research is the lack of a 
method for the documentation and 
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quantitation of the optical changes 
occurring in specific regions of the 
lens with aging and cataract develop- 
ment.* Such a technique, if available, 
could be eorrelated with biochemical 
and morphologic information. Pirie* 
has suggested describing the develop- 
ment of opacity on the basis of a 
gross subjective description of trans- 
parency and coloration. This report 
describes a new method that mea- 
sures and records the degree of back 
scatter from specific zones of the in 
vivo human lens in a quantitative 
manner. 

The major difficulty with the pres- 
ent method is the lack of a uniform 
focus over the entire lens due to the 
narrow depth of field of the slitlamp 
camera. Brown** has recently cor- 
rected this situation by altering the 
slit-lamp camera with Scheimpflug op- 
tics’ and thus obtained sharper photo- 
graphs. In spite of the partial loss of 
detail in the posterior region of the 
lens obtained with the camera em- 
ployed in this study, the negatives 
have sufficient detail to yield quanti- 
tative data of back scattering from 
different parts of the lens for the first 
time. 

With the approach described in this 
report, a narrow slit of light on the 
optical axis is used to measure the re- 
lationship between back scatter and 
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Fig 7.—Microdensitometric scan of lens 
of patient with 20/40 vision due to poste- 
rior subcapsular cataract. 


visual acuity. The presence of scatter 
zones outside the small region sur- 
veyed would not be detected by this 
procedure. Fortunately, the nuclear 
region does not present a problem in 
this respect since the scatter zones 
develop in relatively homogeneous 
spherical layers that cross the optical 
center of the lens. However, the corti- 
eal region not only may contain dis- 
crete, heterogeneous scatter zones, 
but they may be located in optically 
peripherial positions. This potentially 
serious problem has been avoided in 
this study by excluding all patients 
who had clinically detectable corti- 
cal optical irregularities. The small 
changes observed in the cortical back 
scatter of our population are subtle, 
diffuse, and relatively homogeneous 
in nature rather than discrete local- 
ized alterations typified by vacuoles, 
spokes, or riders. A study of cortical 
opacification arising from such anom- 
alies would require photographing 
many sections of the lens and aver- 
aging the back scatter from each of 
these sections. 

The total amount of back scatter 
was found to increase gradually with 
aging. There is also an indication that 
decreased visual acuity can be cor- 
related with increased back scatter. 
However, it is quite apparent that a 
lens can produce a considerable back 
scatter of light before it causes a re- 
duced visual acuity. The data suggest 
that possibly only a small increase in 
scattering of the total lens above a 
critical level may cause a large de- 
crease in visual acuity. 

The nucleus, as defined in this re- 
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port, comprises essentially the total 
lens at birth. It changes very little in 
size with age. Thus, most of the lens 
material laid down during postnatal 
life is present in the cortex. Such in- 
formation may be helpful in under- 
standing the back scatter from the 
cortex and nucleus. The back scatter 
of light from the cortex is relative- 
ly high from a very young age and 
changes only slightly with age. This 
change can be attributed to the 
growth of the cortex since on a per 
unit volume basis back scattering is 
relatively constant. However, nuclear 
back scattering is unimportant in 
youth but increases dramatically with 
aging and appears to be correlated 
with loss of visual acuity. Such obser- 
vations suggest that the increase in 
scattering from the nucleus is due to 
intrinsic changes in this region rather 
than an increase in the volume of the 
nucleus. 

It would appear that the eye can 
tolerate high levels of back scatter in 
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the cortical region without affecting 
visual acuity. Less back scatter can be 
tolerated without loss of visual acuity 
in the nucleus since small increases in 
back scattering above a given level in 
this region appear to cause consid- 
erable changes in visual acuity. 

The distinct difference in back scat- 
tering characteristics of the nucleus 
and the cortex suggests fundamental 
differences in their biological proper- 
ties. Cogan,^ with light microscopy 
and Kuwabara" using electron mi- 
croscopy and scanning electron mi- 
croscopy have shown definite dif- 
ferences in the packing arrangement 
of the lens fibers and the inter- 
digitations between fiber membranes 
in the nuclear and cortical regions. 
Kuwabara's work suggests that the 
back scatter from the cortical region 
may be due primarily to the fiber 
packing and perhaps secondarily to 
the particulate components present in 
cortical fibers. Such a model suggests 
that development of light scatter in 
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the nucleus may be due to a process 
very distinct from that which causes 
cortical scatter. 

Spector et al" have shown that 
with aging of the bovine lens, a-crys- 
tallin, one of the major lens proteins, 
increases in size to molecular weights 
greater than 50 x 10°. This process oc- 
curs only in the nuclear region of the 
lens. Recent results indicate that a 
similar process occurs in the human 
lens.'* On the basis of the theoretical 
work of TrokelP and Benedek, the 
light scatter of the nucleus can be ex- 
plained by the development of such 
large protein aggregates. 
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Opsoclonus Associated With 


an Intracranial Tumor 


A Clinicopathologic Case Report 


James R. Keane, MD, Michael W. Devereaux, MD, Los Angeles 


Opsoclonus, a dramatic saccadic eye 
movement disorder, occurred terminally 
in a patient with a left cerebral hemi- 
sphere glioblastoma. The presence of tu- 
mor extension into the midbrain suggests 
the upper brain stem as the critical area 
for lesions producing opsoclonus. 


C) is a chaotic, con- 
jugate, saccadic eye movement 
disorder of unknown mechanism and 
localization. The phenomenon has 
been reported in infectious encepha- 
lopathies.'? ataxia-polymyoclonia syn- 
dromes of obscure cause,** with 
remote neuroblastomas,*- in three in- 
stances with nonmetastatic distant 
carcinoma,*" but, to our knowledge, 
not previously in association with an 
intracranial tumor. 


Report of a Case 


A 68-year-old man experienced the onset 
of dysphasia and right hemiparesis follow- 
ing a grand mal seizure. Neurological 
examination one month later revealed de- 
mentia, dysphasia, a mild right hemi- 
paresis, and normal ocular motility. A 
lumbar puncture showed an opening pres- 
sure of 190 mm H,O. The fluid was slightly 
xanthochromatic, with a protein concen- 
tration of 239 mg/100 ml, a glucose level of 
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57 mg/100 ml; and 66 white blood cells per 
cubic milliliter. A left posterior cerebral 
mass was diagnosed by electroencephalog- 
raphy, technetium brain scan, and carotid 
angiography. A biopsy specimen taken at 
the time of subtotal resection was inter- 
preted as malignant glioma. 

One week after surgery the patient de- 
veloped pneumonia and progressive obtun- 
dation. By the 11th postoperative day he 
was unresponsive to verbal stimuli or deep 
pain and had greatly elevated serum glu- 
cose and urea nitrogen values. No extrem- 
ity myoclonic activity was observed. The 
pupils and optic discs were normal. Dra- 
matic continuous chaotic ocular saccades 
were noted for the first time. Slow-motion 
movie analysis of these eye movements re- 


vealed continuous, principally horizontal, 


conjugate saccades with amplitudes rang- 
ing from 10° to 40°. Occasional saccades 
were oblique and vertical, but the principal 
vertical movement was a superimposed, 
slow, conjugate upward and downward 
drift. The movements persisted unchanged 
in bright or dim light, with lids open or 
closed, until death 36 hours later. 


Pathologic Findings 


There was diffuse enlargement of 
the left cerebral hemisphere, but no 
evidence of uncal or cerebellar tonsil- 
lar herniation. Coronal sections of the 
cerebrum, cerebellum, and brain stem 
showed a soft, brown, necrotic lesion 
in the left hemisphere involving the 
temporal lobe, internal capsule, thala- 
mus, and basal ganglia (Fig 1). The 
lesion extended rostrally to a point 1 
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em anterior to the optic chiasm and 
posteriorly into the occipital lobe to a 
point parallel with the furthest ex- 
tent of the occipital horn of the left 
lateral ventricle. There was involve- 
ment of the dorsomedial portion of 
the upper mesencephalon on the left 
side resulting in a rightward shift of 
the Sylvian aqueduct (Fig 2). Both 
lateral ventricles were moderately di- 
lated and there was evidence of intra- 
ventricular hemorrhage. The basilar 
vessels showed moderate atheroscle- 
rosis. 

Microscopical examination of the 
tumor revealed severe cellular pleo- 
morphism, extreme vascularity with 
many areas of hemorrhage and necro- 
sis, and perinecrotic palisading of 
nuclei. The tumor extended into the 
corpus callosum, thalamus, and both 
sides of the mesencephalic tegmen- 
tum. Also noted were minor changes 
in astrocytes in the pons and medulla 
that may represent tumor extension 
or a gemistocytic cellular reaction 
commonly seen on the periphery of a 
glioblastoma. The pia mater over the 
right parietal area and around the en- 
tire brain stem was thickened and 
contained pleomorphic cells. The cere- 
bellum showed mild, internal, granu- 
lar cell layer necrosis consistent with 
the fact that the patient required 
ventilatory support during the last 
hours of life. The Purkinje cells were 
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normal, as were the dentate nuclei, 
and there was no suggestion of peri- 
dentatal demyelination. 


Comment 


The occurrence of opsoclonus, usu- 
ally with polymyoclonus and ataxia, 
in association with neural crest tu- 
mors was first described by Solomon 
and Chutorian in 1968.° Since then, 16 
more cases, two examined neuro- 
pathologically, have been reported.** 
In one autopsied case there was “a 
mild degree of peridentatal demyeli- 
nation,” while in the other, no abnor- 
malities were noted.^' None of the 
cases showed cranial metastases. 

Three instances of opsoclonus as a 
distant manifestation of carcinoma in 
adults have been reported. Alessi’ de- 
scribed a case of cerebellar dysfunc- 
tion and opsoclonus in a patient with 
uterine carcinoma. Neuropathologic 
study revealed mild Purkinje cell loss, 
peridentatal demyelination, and cere- 
bral as well as cerebellar gliosis. 

Ross and Zeman” reported a case 
of opsoclonus, myoclonus, and ataxia 
in a man with bronchogenic carci- 
noma. There was a 10% to 20% loss of 
Purkinje cells (deemed insignificant) 
and a perivascular round cell infil- 
trate in the brain stem and dien- 
cephalon (thought by the authors to 
represent an immunologic reaction). 
Histochemical alterations in the ac- 





Fig 1.—Coronal section through the" 
cerebrum at the level of the mammillary 
bodies showing a large necrotic tumor in- 
volving the left hemisphere. 


Fig 2.—Cross section through the mid- 
brain showing tumor spread into the left 
tectum and tegmentum. 





tivity of oxidative enzymes in the 
neuropil of the dentate nuclei also 
were found. 

The patient described by Ellen- 
berger et al^ had a six-week course of 
progressive ataxia, myoclongs, and 
opsoclonus associated with adeno- 
carcinoma of the breast. At necropsy 
the cerebrum and brain stem were 
normal. The cerebellum was almost 
completely devoid of Purkinje cells, 
and there was Bergmann gliosis and 
internal granular cell layer necrosis. 
Neuronal loss and neuronophagia in 
the dentate nuclei and peridentatal 
demyelination also were found. 

The present report is the first, to 
our knowledge, of opsoclonus in asso- 
ciation with an intrinsic brain tumor. 
Although the tumor was not suffi- 
ciently discrete to allow precise clini- 
coanatomieal localization, the lack of 
direct cerebellar involvement and the 
major tumor extension into the mesen- 
cephalon suggests the upper brain 
stem as the possible critical area for 
lesions producing opsoclonus. 

The frequent association of opso- 
clonus with ataxia and the occasional 
minor postmortem changes in the 
cerebellum have suggested that opso- 
clonus is a sign of cerebellar involve- 
ment.**-' Opsoclonus does not occur 
in other conditions with notable cere- 
bellar signs, however, and while stim- 
ulation or destruction of various cere- 
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occasionally produces isolated sac- 
cadie jerks or nystagmus,'?-* no sus- 
tained movements resembling opso- 
clonus have resulted. Our patient did 
have minor cerebellar damage sec- 
ondary to hypoxia, but if these 
changes were sufficient to produce op- 
soclonus, then saccadic bursts should 
be a common terminal event. 
Myoclonus, like ataxia, is often 
seen in association with opsoclonus, 
but myoclonus itself is a poorly local- 
ized phenomenon that may occur with 
metabolic disturbances or with struc- 
tural damage at almost any level of 
the central nervous system." 
Caudate nucleus lesions tend to 
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produce impoverishment of fast eye 
movements in both monkeys'* and 
man," and aside from rare instances 
of isolated monocular and binocular 
saccadie jerks occurring in rheumat- 
ic and levodopa-induced' chorea, 
there is little evidence that basal 
ganglia lesions are likely to induce 
rapid eye movements. 

Apart from opsoclonus, involuntary 
repeated saccades occur as the rapid 
eye movements (REM) of sleep. The 
REM differ from opsoclonus in that 
they occur in periodic bursts, are dis- 
continuous within a single burst pe- 
riod, and eontain many movements of 
less than saccadic velocity.?' The 
pontine reticular formation probably 
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generates all saccades” and is specifi- 
cally required for REM.” Complete 
brain stem section above the pons in 
the cat leaves REM (horizontal only) 
largely unchanged"? without closer re- 
semblance to opsoclonus. 

Opsoclonus may result from pon- 
tine reticular disinhibition produced 
by a midbrain lesion, but whether 
such a postulated release involves 
cerebellar or other influences, and 
whether usually chemically or struc- 
turally mediated cannot be deter- 
mined from present evidence. 
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Conjunctival Concretions 


An Unusual Clinical Problem Solved With 


Modern Analytical Techniques 


J. Reimer Wolter, MD 


Numerous white stone-like concretions 
measuring up to 2 mm in size myster- 
jously occurred in the palpebral conjunc- 
tiva and had been extruded spontane- 
ously from the cul-de-sac of a 35-year-old 
woman for about one year. Clinical and 


. histopathological studies gave no expla- 
nation. X-ray diffraction, emission spec- 
= troscopy, and infrared absorption spec- 


troscopy studies were used to identify 
sulfadiazine as the substance of the con- 
junctival concretions. 


Ape techniques suited for 
recognition of the nature of 
small samples are rarely used by the 
clinician. These 


ever, in many instances of ocular dis- 
eases and injuries where an under- 
standing of the composition of 
foreign materials, for example, would 
greatly help in the diagnosis and 
proper treatment. The present case 





Submitted for publication March 16, 1973. 

From the Department of Environmental and 
Industrial Health of the School of Public Health 
(Dr. Boettner); and the Department of Oph- 
thalmology, University of Michigan Medical 
Center, Ann Arbor (Drs. Fralick and Wolter). 

Reprint requests to Department of Oph- 
thalmology, University Medical Center, Ann Ar- 
bor, MI 48104 (Dr. Wolter). 


446 Arch Ophthalmol/Vol 92, Nov 1974 


— Edward A. Boettner, MSc; F. Bruce Fralick, MD; 


demonstrated the value of these ana- 
lytical techniques in a relatively 
simple clinical situation. 


Report of a Case 


A 35-year-old woman had been repeat- 
edly seen by a Detroit ophthalmologist 
since June 1969 because of redness and ir- 
ritation that had occurred spontaneously in 
both eyes. Treatment with different eye 
drops containing steroids, vasoconstric- 
tors, and antibiotics had been tried without 
success. Of all the eye drops and ointments 
tried, sulfadiazine eye drops gave most re- 
lief, and had been used several times a day 
for about one year. 

On Jan 5, 1970, the patient was seen in 
Ann Arbor, Mich. Vision was 20/20 and J 0 
in both eyes with correction. External ex- 
amination revealed some irritation and 
thickening of the conjunctiva in both eyes. 
The palpebral conjunctiva exhibited white 
concretions in an irregular distribution. 
These were partly contained in cysts cov- 
ered by the epithelial surface. Some con- 
cretions had perforated the conjunctival 
surface, however, and were slightly pro- 
truding from this. The conjunctival in- 
volvement was associated with very little 
secretion. Findings from the remainder of 
the ocular examination were entirely nor- 
mal. 

On Jan 5, all the visible concretions were 
removed from the conjunctival surface 


with a needle. Some of these concretions 
are seen in Fig 1. The largest measured 
about 2 mm in its greatest diameter, but 
most were much smaller. Some of the 
larger concretions were embedded in par- 
affin and an attempt was made to cut them 
into histological sections, but no remnant 
was found on the slides after cutting and 
staining. Other concretions were crushed 
and smeared on a glass slide for cytological 
study, but no cells were found. The re- 
mainder were sent to the Physics Instru- 
mentation Section of the Department of 
Environmental and Industrial Health. 

The sample studied in this laboratory 
was in the form of five irregularly shaped 
nodules, which appeared crystalline in na- 
ture, varied in size from 0.4 to 1.0 mm and 
had approximate weights between 0.2 and 
0.5 mg. 


X-Ray Diffraction 


The sample was first analyzed by x- 
ray diffraction, as this method is non- 
destructive, making the material 
available for a subsequent analysis by 
other techniques. X-ray diffraction is 
an excellent method for identifying 
crystalline materials, inorganic and 
organic, either in the form of single 
compounds or mixtures.: When x-ra- 
diation of a single wavelength strikes 
a crystalline material, the crystal 
planes of atoms will diffract the x-ray 
beam at angles which are functions of 
the interplanar spacings. The dif- 
fracted rays are either recorded pho- 
tographically or scanned and mea- 
sured directly with an x-ray detector. 
A schematic diagram of the film 
recording method is shown in Fig 2. 
The resulting diffraction pattern is 
characteristic of the sample material. 
In the case of more than one crystal- 
line compound, the individual diffrac- 
tion patterns are superimposed. With 
samples weighing a few milligrams 
or less, the diffraction pattern can be 
recorded and measured, and the re- 
sults compared with catalogued data 
on more than 10,000 elements and 
compounds’ to identify the material. 

About 0.2 mg of finely ground 
sample was packed into a thin-wall 
glass tube having an inner bore of 0.5 
mm, and was subjected to x-radiation 
from a copper target tube. The result- 
ing diffraction pattern is pictured in 
Fig 3. By measuring the angles of 
diffraction from the film for the first 
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14 lines, and using Bragg’s diffrac- 
tion law, the interplanar spacings (d- 
spacings) of the crystals were found 
to be as tabulated in the Table. A 


search of catalogued diffraction data 


failed to identify the compound. 
However, the diffraction pattern gave 
a clue as to the nature of the com- 
pound or compounds, inasmuch as the 
interplanar spacings were all rather 
large, as one normally expects from 
an organic or metallo-organic com- 
pound. On the basis of these findings, 
we decided to proceed to other meth- 
ods, first to determine the presence 
of any metallic cations by means of 
emission spectroscopy, and then to 
obtain molecular structural data (and 
possibly an identification) by infrared 
absorption spectroscopy. 


Emission Spectroscopy 


Emission spectroscopy is used to 
determine elements in elemental or 
compound form, in either liquids or 
solids. In some cases, special tech- 
niques are available for handling 
gases. The technique is based on the 
principle that any element, when ex- 
cited by burning in a flame or are, 
emits ultraviolet and visible radiation 
of wavelengths characteristic of the 
element.* By separating or dispersing 
this radiation into its spectrum by 
means of a spectrograph, one can uti- 
lize the resulting arrangement of 
spectral lines to identify the element. 
The intensities of the lines of an ele- 
ment vary with the concentration of 
the element in the material, thereby 
providing a basis for quantitative 
analysis. 

Emission spectroscopy is one of the 
most specific methods of qualitative 
analysis. A small amount of the mate- 
rial (as little as a fraction of a milli- 
gram) to be analyzed is burned in an 
electric arc or spark, and its spectrum 
recorded. A simple inspection of the 
resulting pattern of spectrum lines 
serves to identify the presence or ab- 
sence of about 70 of the chemical ele- 
ments. The entire analytical proce- 
dure requires only a few minutes. The 
method is not applicable to the detec- 
tion of molecules, except in certain 
special instances, because of their dis- 
sociation in the arc or spark. Nor does 
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the method offer a direct means of de- 
tecting negative radicals. Such ele- 
ments as sulfur, selenium, bromine, 
chlorine, and other gases require spe- 
cial techniques. 

In this problem, one of the smaller 
nodules was ground and mixed with a 
milligram of pure graphite powder, 
and the mixture put into a cratered 
electrode and burned in a high-volt- 
age alternating current arc. The re- 
sulting spectrum showed no metallic 
elements in amounts sufficient for the 
material to be a metallo-organic com- 
pound, indicating that the unknown 
was probably organic in nature. 


Infrared Absorption 
Spectroscopy 


Infrared spectroscopy is used for 
the identification and analysis of 
organic compounds, in the form of 
gases, liquids, or solids. The method is 
also applicable to some inorganic 
compounds. It is based on the prin- 
ciple that within a molecule, the 
atoms vibrate and rotate at definite 
frequencies which are characteristic 
of the molecule. These frequencies 
are in the same range as those for in- 


Diffracting Angles, d-Spacings, and 
Relative Intensities of the First 14 
Lines in the Pattern in Fig 2 
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frared radiation. If infrared radiation 
having the same vibrational fre- 
quency as one of these atomic mo- 
tions passes near the molecule, it will 
excite the molecule to sympathetic vi- 
brations with a consequent loss in ra- 
diation energy. As a result, when a 
sample is placed in a beam of infrared 
radiation, it absorbs energy at those 
frequencies. By passing this radiation 
through an infrared spectrophotome- 
ter, one obtains the infrared absorp- 





Fig 1.—Gross view of white stone-like 
concretions removed from palpebral con- 
junctiva. 


Fig 2.—Schematic diagram of method 
for recording x-ray diffraction pattern on 
film. 
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- tion spectrum of the compound. 
: The infrared absorption spectrum 
— js a characteristic physical property 

























b pounds of different structure will 
= have identical infrared spectra. 
_ Therefore, by comparison with known 
spectra, one can identify compounds 
= or mixtures of compounds, and can 
. distinguish between isomers (except 
X. optical isomers) and compounds hav- 
- ing similar boiling points. Also, most 
- of the functional groups (hydroxyl, 
~ carbonyl, phenyl, etc) have absorp- 
tions in narrow frequency ranges, 
. making infrared spectroscopy a pow- 
erful tool in establishing the molecu- 
lar structure of new compounds. 

| The amount of sample required to 
E obtain the spectrum varies consid- 
— erably depending on the material, but 
. usually a fraction of a gram is suffi- 
=. cient. 

— By the use of special techniques, 
= sample quantities can be reduced to 
= the microgram range. One such tech- 
= nique involves mixing a finely 
.. ground sample (0.2 mg) with pow- 
= dered potassium bromide (20 mg) and 
_ der several tons of pressure, resulting 
in a transparent or translucent pellet 
— which is put into the sample beam of 
— an infrared spectrophotometer. The 
potassium bromide is transparent in 
- the infrared, so any absorption by the 
~ pellet is due to the sample embedded 
. init. In this case, the infrared absorp- 
tion spectrum pictured in Fig 4 was 
. obtained. 
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Fig 4.—Infrared absorption spectrum of nodules removed from eye. 


From the position of several of the 
absorption bands, we deduced that 
the material was an aromatic ring 
compound containing both a primary 
amine and sulfone groups. Using this 
information and a published system 
(Spee-finder)? we found that the 
material was a single compound, the 
drug sulfadiazine. To verify that this 
was the case, a sample of the commer- 
cial drug was obtained and its infra- 
red spectrum was recorded. The two 
spectra were alike, confirming that 
the unknown was sulfadiazine, with 
the only discrepancy being very small 
amounts of additional absorption 
bands in the commercial drug that 
were not in either the published data 
or the spectrum of our unknown. This 
would indicate an. impurity that the 
recrystallization of the drug within 
the patient removed. 

The identifieation was then con- 
firmed a second time by making an x- 
ray diffraction pattern of the com- 
mercial drug and comparing it with 
that of the unknown. In this case the 
two patterns were identical, indicat- 
ing that the impurity found in the 
commercial drug by infrared absorp- 
tion was below the limit of detection 
of the x-ray diffraction technique, or 
probably less than 1%. 

The patient was told that the mys- 
terious conjunctival concretions in 
her eyes were due to crystallization of 
the eye drops which she had used for 
so long. The patient discontinued the 
use of all eye drops and had no more 
problems. 


Comment 


The value of modern analytical 
techniques in clinical ophthalmology 
is obvious from this case. There are 
many situations in clinical opthalmol- 
ogy and, of course, in ophthalmologi- 
cal research where it would be impor- 
tant for proper understanding and 
treatment to know the exact nature 
of small amounts of substance re- 
moved from the eye, the identi- 
fication of which, by chemical means, 
would be difficult or impossible. It is 
also of some interest to see that a 
component of an eye drop used over a 
long period may be accumulated and 
form large concretions in conjuncti- 
val glands. We hope that the pres- 
ent study will remind ophthalmologic 
clinicians that analytical techniques 
are available as an important help in 
situations where the identification of 
small samples is essential. 
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Instrumentation 





A Cannulated Muscle Hook 


Its Use in Retinal Separation Surgery 


- R. David Sudarsky, MD 


A standard muscle hook has been can- 
nulated along its horizontal arm to accept 
a heavy, braided, silk ligature. The ex- 
ternal configuration of the hook is un- 
changed by the cannulization, and its use 
greatly facilitates the isolation of the rec- 
tus muscles and their control during reti- 
nal separation surgery. 


his instrument is a simplifi- 
cation of a clamp originally de- 
signed to pass polyethylene tubing 
underneath the rectus muscles.' Fig- 
ure 1 depicts the muscle hook, which 
has been cannulated along its hori- 
zontal arm. A prepackaged, sterile 
ligature of 0, 00, or 000 diameter and 
45 cm in length can easily be threaded 
through the opening in the hook (Fig 
2, A). ° 
In use, the muscle is first isolated 
and its adhesions to Tenon capsule 
freed by blunt dissection (Fig 2, B). 
Particular care must be taken in iso- 
lating the superior rectus muscle be- 
cause of the tendency for the sheath 
of the superior oblique tendon to 
be incarcerated at this point. The 
threaded hook is then passed beneath 
the muscle in the reverse direction 
while the original hook is withdrawn 
(Fig 2, C). The threaded hook is then 
withdrawn approximately 2 mm from 
its position beneath the muscle (Fig 2, 
D and 2, E). This maneuver almost in- 
variably leaves a free loop of silk liga- 
ture (Fig 2, F) that can be readily 
grasped either by the single arm of 
a smooth forceps or another muscle 
hook and then run freely beneath the 
muscle without diffculty (Fig 2, G). 
The advantages of this device are 
as follows: 
1. Its external configuration is 
completely unchanged from an ordi- 
nary muscle hook; therefore, there are 


no sharp points or flattened areas 
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that might damage the weakened scle- 
ra beneath the muscle. 

2. It can readily be used as an ordi- 
nary muscle hook to isolate the mus- 
cles. 

3. It has a unique tendency to form 
a free loop of ligature that can be 
more readily grasped. When this liga- 
ture is run through the cannula be- 
neath the muscle, it is less likely to 
injure the sclera or muscle tissue, par- 
ticularly important in cases of reoper- 
ation and scleral ectasia. 

I have used this instrument suc- 
cessfully for the past ten years with- 
out any complications and suggest 
that a pair of these muscle hooks re- 
place those ordinarily used on the ret- 
inal separation tray. 
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Fig 1.—Cannulated muscle hook 
threaded with 00 ligatures 50 cm long. 


Fig 2.—Technique of isolating rectus 
muscles. 
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Calendar of Events 


Graduate course in Ophthalmic Plastic Surgery, Brooklyn Eye and Ear Hospital, Brooklyn, 
NY 

Course in Glaucoma, University of California, San Francisco 

25th annual postgraduate course in ophthalmology, State University of New York, Upstate 
Medical Center, Syracuse, NY 

Kansas City Society of Ophthalmology and Otolaryngology, Annual Clinical Meeting, Kan- 
sas City, Mo 

6th Annual Alumni Meeting, Department of Ophthalmology, Hermann Hospital, Houston 


Symposium on Diseases and Surgery of the Cornea, Louisiana State University Medical Cen- 
ter, New Orleans 

American Board of Ophthalmology, written examinations 

Advanced course in Ophthalmic Microsurgery, Center Pavilion Hospital, Houston 
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30-31 
Feb 21-22 


Throat Hospital, New York City 
March 3-4 18th annual Ohio State University Postgraduate Course in Ophthalmology, Columbus, Ohio 


22-24 
25-27 


ter, Brooklyn, NY (Basic course and advance course) 
April 13-16 Oxford Symposium on The Eye in the Inborn Errors of Metabolism, Oxford University, En* 


Ocular Histoplasmosis Symposium, Indiana University School of Medicine, Indianapolis 
Course in Contact B-scan Ultrasonography of the Eye and Orbit, Manhattan Eye, Ear and 


Ophthalmic Microsurgery Courses, State University of New York, Downstate Medical*Cen- 


gland 

May 1-3 2nd Annual Course on Surgery of the Cornea, Postgraduate Institute of the New York Eye 
and Ear Infirmary, New York City 

8-11 American Board of Ophthalmology, oral examinations, San Francisco 

15-16 48th Annual New York Eye and Ear Infirmary Clinical Conference, New York City 

17 13th Annual Spring Contact Lens Meeting, Postgraduate Institute of the New York Eye and 


Ear Infirmary, New York City 


Kansas City Society of Ophthalmol- 
ogy and Otolaryngology.—The society 
will hold its Annual Clinical Meeting 
on Dee 12 and 13, 1974, at the Plaza 
Inn in Kansas City, Mo. Reservations 
and/or additional information can be 
obtained by contacting W. Joel Wur- 
ster, MD, president, or Mr. Roger A. 
Weis, Executive Secretary, 3036 Gill- 
ham Rd, Kansas City, MO 64108; (816) 
531-8432. 


New York Eye and Ear Infirmary 
Meetings.-The New York Eye and 
Ear Infirmary has announced three 
meetings to be held in May of 1975. 
The Second Annual Course on Sur- 
gery of the Cornea will be held May 1 
through 3, 1975. The guest speaker 
will be Prof Enrique Malbran. 

The 48th Annual Clinical Confer- 
ence will be held May 15 and 16, 1975, 
in Marriott's Essex House, New York 
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City. The theme for Ophthalmology 
1975 will be "Practical Surgical Tech- 
niques in Ophthalmology." 

The 13th Annual Spring Contact 
Lens Meeting on "New Concepts in 
Contact Lens Fitting," sponsored by 
the Post-Graduate Institute, will be 
held on May 17, 1975, in Mariott's Es- 
sex House, New York City. 

All inquiries regarding these meet- 
ings should be sent to Jane Stark, 
Conference Registrar, New York Eye 
and Ear Infirmary, 310 E 14th St, 
New York, NY 10003. 


Oxford Symposium.—A symposium 
on "The Eye in the Inborn Errors of 
Metabolism," will take place at Ox- 
ford University, Oxford, England 
from April 13 to 16, 1975. Ophthal- 
mologists, pediatricians, or basic sci- 
entists are invited to attend. A lim- 
ited number of free papers will be 


accepted. Speakers will include N. 
Ashton; E. Ballintine; E. Berman; A. 
Bron; D. Bergsma; E. Berson; R.P. 
Burns; R.E. Carr; D.G. Cogan; E. 
Cotlier; H. Cross; G. Dawson; M.A. 
DelMonte; A.T. Franceschetti; J. 
Francois; A. Gardner; M.F. Goldberg; 
W.F. Hughes; B. Jay; K. Kenyon; G. 
Klintworth; T. Kuwabara; I. Hussels- 
Maumenee; M.D. Saunders; J.D. 
Singer; G. Spaeth; R. Tripathi; R. 
vanHeyningen; J. Walshe; W. Wilson; 
J. Wirtschafter; V. Wong; and W. 
Zeman. 

For additional information regard- 
ing registration or participation, con- 
tact Edward Cotlier, MD, University 
of Illinois Eye and Ear Infirmary, 
1855 W Taylor St, Chicago, IL 60612; 
or Anthony Bron, FRCS, University 
of Oxford Nuffield Laboratory of 
Ophthalmology, Walton St, Oxford 
Ox2 6AW, England. 


News and Comment 


Touro Infirmary Seminar.—A two- 
day seminar on “The Vitreous in 
Clinical Ophthalmology” will be spon- 
sored by Touro Infirmary’s Eye Re- 
search Division at the Royal Sonesta 
Hotel April 4 and 5, 1975. 

Participating in the New Orleans 
seminar will be Dr. Steve Ryan, Los 
Angeles County General Hospital; Dr. 
Jerry Shields, Wills Eye Hospital, 
Philadelphia; Dr. Norman Jaffe, 
Miami; Dr. Jackson Coleman, Colum- 
bia University, New York City; Dr. 
Nick Douvas, Port Huron, Mich; Dr. 
Edward Okun, Washington Univer- 
sity School of Medicine, St. Louis; and 
Dr. Kurt Gitter, seminar chairman, 
Touro Infirmary. 

Inquiries regarding registration, 
fees, etc, should be directed to Oph- 
thalmology Seminar, Touro Infir- 
mary, 1401 Foucher St, New Orleans, 
LA 70115. 


Advanced Course in Ophthalmic Mi- 
crosurgery.—The next course on oph- 
thalmic microsurgery will be held Jan 
29 through 31, 1975, at the Center Pa- 
vilion Hospital, Houston. The course 
will be limiéed in attendance and will 
consist of lectures, demonstrations, 
and instruction in animal surgery. 
The fee for the course is $500 with a 
10% discount offered to those register- 
ing prior to Jan 5, 1975. All inquiries 
should be directed to Louis J. Girard, 
MD, 1700 Holcombe Blvd, Houston, 
TX 71025. 


Courses in Ophthalmic Microsur- 
gery.—The Department of Ophthal- 
mology at the State University of 
New York, Downstate Medical Cen- 
ter, will present two intensive courses 
in microsurgery of the eye; the basic 
course to be held March 22 through 24, 
1975; and the advance course March 
25 through 27, 1975. The faculty will 
include members of the staff at the 
Downstate Medical Center, with 
guest lecturers Maurice Luntz, MD, 
University of Witwatersrand, Johan- 
nesburg, South Africa; and R. Wit- 
mer, MD, Director of the Univer- 
sitats-Augenklinik, Kantonsspital, 
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Zurich, Switzerland. The basic course 
will be directed to microsurgery of 
the anterior segment. 

The advance course will include not 
only the use of the microscope, but 
also new instrumentation developed 
for microsurgery of the eye; such as, 
phacoemulsification, vitreous sucking 
and cutting instruments, and newer 
techniques in keratoplasty. To regis- 
ter for the advance course, it will be 
necessary to have taken an approved 
basic course, or furnish evidence of 
practical experience in ophthalmic 
microsurgery. © 

The fee for each course is $500 and 
letters of inquiry should be directed 
to Mrs. Sylvia Baer, Division of Oph- 
thalmology, State University of New 
York, Downstate Medical Center, 450 
Clarkson Ave, Brooklyn, NY 11203. 


Contact B-Scan Ultrasound Course.— 
The Ultrasound Clinic of the Manhat- 
tan Eye, Ear, and Throat Hospital 
will offer a course in Contact B-scan 
Ultrasonography of the Eye and Or- 
bit on Feb 21 and 22, 1975. The pro- 
gram will include the basics of 
ophthalmic ultrasound and the appli- 
cations of contact, real-time, B-scan 
techniques for the practicing clini- 
cian. Individual practical experience 
will be stressed. The faculty will in- 
clude Drs. Nathaniel Bronson; Yale 
Fisher; Edwin Trayner; and Mr. Nor- 
man Pickering. All inquiries should 
be directed to Dr. Yale L. Fisher, UI- 
trasound Clinie, Manhattan Eye, Ear 
and Thrcat Hospital, 210 E 64th St, 
New York, NY 10021. 


Mary Putnam Jacobi Fellowship.— 
The Women's Medical Association of 
the City of New York offers the Mary 
Putnam Jacobi Fellowship to a gradu- 
ate women physician. The amount cur- 
rently available is $2,000, all of which 
may be awarded to one applicant or 
may be divided among several appli- 
cants as the committee determines. 
The award will be available July 1, 
1975. 

The Fellowship is given for medical 
research, clinical investigation, or for 
postgraduate study in a special field 


of medicine. Application blanks may 
be obtained from the Chairman of the 
Committee and must be completed 
and returned no later than March 1, 
1975. Applications must be accom- 
panied by (1) transcripts of college 
and medical school records, (2) per- 
sonal letters of recommendation from 
at least two physicians under whom 
the applicant has studied, (3) a state- 
ment from the applicant describing 
the problem she proposes to investi- 
gate or the special study she plans to 
undertake, (4) a statement from the 
person under whom she proposes to 
study regarding this person's interest 
in the applicant's subject, (5) a state- 
ment from a physician verifying a re- 
cent physical examination, (6) a re- 
cent photograph, and (7) if foreign 
born, a certificate of proficiency in 
English or in the language of the 
country in which the Fellowship will 
be used. 

For the application to be consid- 
ered, the above data should be re- 
ceived by March 1, 1975, by Helena 
Gilder, MD, Chairman, Mary Putnam 
Jacobi Fellowship Committee, 1300 
York Ave, New York, NY 10021. The 
successful applicant will be notified of 
the award by May 1, 1975. 


18th Annual Ohio State University 
Postgraduate Course in Ophthalmol- 
ogy.—-The Postgraduate Course in 
Ophthalmology will be held at the 
Fawcett Center for Tomorrow, Ohio 
State University, Columbus, Ohio, on 
March 3 and 4, 1975. Guest faculty 
members will include Drs. Ramon 
Castroviejo and Herbert Kaufman. 
Ohio State Faculty members will in- 
clude Drs. W. H. Havener; T. Suie; R. 
C. Keates; J. M. Andrews; M. Lubow; 
E. Craig; F. Kapetansky; F. Davidorf; 
F. J. Weinstock; and Mr. J. L. 
Bitonte. The Tenth Culler Memo- 
rial Lecture will be given by Dr. 
Castroviejo. 

The Registration fee will be $100 
and residents may attend for $35. 
Please address all inquiries to Center 
for Continuing Medical Education, 
A352 Starling Loving, 320 W 10th 
Ave, Columbus, OH 43210. 


News and Comment 451 





Books 


Edited by Henry F. Allen, MD 


.. 243 Charles St, Boston 02114 


Genetic and Metabolic Eye Disease, edited by 


- Morton F. Goldberg, MD, 688 pp, 220 illus, $48.50, 
Little, Brown & Co, 1974. 


Keeping abreast of recent develop- 
ments in the field of genetic and 
metabolic disease has become increas- 
ingly important, while becoming, at 


E the same time, increasingly difficult 
= for most of us. In the past decade or 
so, the simple descriptive approach to 


clinical syndromes and the photomi- 
croscopic interpretation of tissues has 


3 given way to biochemical identifi- 


cation of the enzymatic faults and to 


| ultrastructural localization of the un- 
_ derlying processes. Numbers are re- 


placing eponyms according to either a 
logical sequence of substrate degra- 


. dation products or a grouping of re- 


lated storage substances. Disruptive 


. as this may be for those reared in 
_ classical genetics, the future student 


of medicine will have an outline by 


= which he can bring some order to 
_ what has been a confusing, however 


picturesque, classification of clinical 
entities. 

A dominant position of ophthalmol- 
ogy in applied genetics has been evi- 
dent in the past by such texts as 
Waardenburg’s Genetics and Oph- 
thalmology. The accessibility of the 
eye for clinical documentation and 
the importance of visual functions for 
the patients have focused attention on 
ophthalmic aspects. Now Goldberg of 
the University of Illinois has orga- 


. nized a multiauthored text that up- 


dates the various ophthalmic aspects 
in a thoroughly readable and instruc- 
tive manner. 

The naive reader, the sophisticated 
intellect, and all in between will find 
profit in reading the various chapters. 
Part 1 is a depository of useful infor- 
mation that includes a background of 


: . general genetics as applied to the eye, 
= an analysis of twin studies, the bio- 


chemical basis for specific enzyme de- 


— ficiencies, relevant microscopic abnor- 


malities, and the contributions from 
tissue cultures and animal models. In 
part 2 the clinician will find valuable 
chapters on the genetic aspects of 
glaucoma, strabismus, corneal dis- 
orders, ectopia lentis, congenital cata- 
racts, aminoacidurias, macular dys- 
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trophies, retinal detachments, Norrie 
disease, retinoblastoma, optic neurop- 
athy, craniofacial abnormalities, and 
chromosomal defects. Part 3 com- 
prises therapeutie, pharmacogenetie, 
and counseling aspects. 

This is a text that can be used for 
study or for reference. The 37 authors 
have been well selected for their ex- 
pertise in specific assignments. What 
overlap is present in the chapters is 
minimal and advantageous, pointing 
to careful planning and editing. Any 
comprehensive shelf in an ophthalmol- 
ogist's or geneticist's library should 
have the volume for handy reference. 

Davip G. Cogan, MD 
Bethesda, Md 


Corneal Graft Failure (Ciba Foundation Sympo- 
sium) 15 New Series, edited by Ruth Porter and 
Julie Knight, 363 pp, 83 illus, $21, American 
Elsevier Publishing Co, 1973. 


This book contains 18 papers by var- 
ious authors, all internationally rec- 
ognized experts in their field, pre- 
sented at a symposium on cornea 
graft failure held at the Ciba Founda- 
tion in London, England, on Nov 15 
through 17, 1972. An introduction and 
summary that accurately defines the 
problem and summarizes the results 
is presented by the moderator, Prof 
Barrie Jones. A short bibliography ac- 
companies each paper and a good in- 
dex is provided. One of the strong 
points of this publication is the open 
discussion that follows each contribu- 
tion. In some cases, the discussion is 
actually longer than the paper. These 
discussions outline the limits of our 
knowledge in this frequently contro- 
versial field. Among the many excel- 
lent contributions, allograft rejection 
is reviewed at great length and two 
significant series of patients are pre- 
sented with the incidence of allograft 
rejection in each series. 

In one paper, written by Ali 
Khodadoust, MD, increasing allograft 
rejection was found in patients who 
had greater degrees of preexisting 
eorneal vaseularization. With no ves- 
sels prior to surgery, only 3.596 of his 
grafts were rejected, whereas with 
heavy vascularization, 65% of corneal 
transplants were rejected. In another 
presentation by Max Fine, MD, and 
Mervyn Stein, MD, reporting on 1,261 
penetrating keratoplasties, their inci- 
dence of allograft rejection was 11.3% 
in avascular corneas and 15.0% in vas- 
cular ones. 





This book is the only source of such 
up-to-date information from two out- 
standing centers for corneal trans- 
plantation. To understand each series 
and the differences in their statistics 
requires reading the discussion at the 
end of each chapter. 

This publication, designed for those 
particularly interested in corneal dis- 
eases and surgery, may be just as 
stimulating to the general ophthal- 
mologist. For the immunobiologist it 
encapsulates current problems in 
corneal transplant rejection. The 
book is well edited and readable; it is 
recommended for all residents in oph- 
thalmology. 

PETER R. Larsson, MD 
Philadelphia 


La microchirurgia dell'angolo camerulare, by F. 
D’Ermo and L. Bonomi, 198 pp, 147 illus, Piccin 
Editore, 1973. 


This book develops the subject of 
glaucoma from its basic physiological 
and anatomical factors through the 
pathogenesis of its various forms into 
detailed discussion of surgical proce- 
dures. 

It begins with a clear, concise de- 
scription of the formation, flow and 
out-flow of aqueous along with its as- 
sociated pathology of the out-flow 
channels. This is followed by an ana- 
tomical description of the angle of the 
anterior chamber and its surgical 
landmarks. Methods, apparatus, and 
various techniques of microsurgery 
are then detailed. Current micro- 
surgical instruments and sutures are 
described, together with their use, ad- 
vantages, and disadvantages. Various 
microsurgical procedures are then de- 
scribed, the variations in techniques 
are covered, and the methods devel- 
oped by various surgeons are com- 
pared. 

These chapters demonstrate the au- 
thors’ familiarity and practical expe- 
rience with surgical techniques in 
glaucoma. The book does not discuss 
the diagnosis of glaucoma, evaluation 
of the optic dise, changes in the visual 
fields, or medical treatment for those 
who can read Italian. It would be ben- 
eficial for residents and those newly 
interested in microsurgery in glau- 
coma because of the detail with which 
it covers its field. The information is 
current, well presented, and well il- 
lustrated. 

A.A. CiNoTTI, MD 
Newark, NJ 
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Now you can prescribe Alcon 


quality prednisolone with 
the added advantage of economy 


Description: A sterile ophthalmic suspension. Each ml conteins: Active: 
Prednisolone Acetate 0.125% or 1.0% (licensed under patent 3,134,718). 
Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methyl- 
cellulose. Inactive: Dried Sodium Phosphate, Polysorbate 8C, Disodium 
Edetate, Glycerin, Citric Acid (to adjust pH), Purified Water. Contraindica- 
tions; Acute epithelial herpes simplex, vaccinia, varicella, and other viral 
diseases of the cornea and conjunctiva; tuberculosis; fungal diseases; 
acute purulent untreated infections. Warnings: Prolonged use may cause 
increased intraocular pressure; intraocular tension should be checked 
frequently. Not recommended for long-term use in pregnant patients. 
If sensitivity is observed, discontinue use. Precautions: Use in stromal 
herpes requires great caution. If inflammatory reaction does rot respond 
within a reasonable period, other therapy should be instituted. Use with 
Caution in glaucoma. Adverse Reactions: In diseases causing thinning of 
the cornea, perforation has been known to occur. Ocular herpes simplex 
has occurred during steroid therapy. Dosage: 1 to 2 drops 3 to 4 times daily. 
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The management of 


Inflammation and ocular function. Inflam- 
matory disorders of the lids and conjunctiva are 
frequently painful and unsightly - but rarely 
sight threatening. On the other hand, inflam- 
mation of the cornea and anterior segment of 
the globe not only causes varying degrees of 
discomfort, it is potentially damaging to the 
patient's vision. Prompt control of inflammation 
may significantly reduce or completely prevent 
corneal scarring. Use of steroids may in fact 
help preserve the ocular structure: Therefore, 
the basic rationale behind the ophthalmic use of 
these compounds (Fig. 1) is to maintain func- 
tional integrity of the eye; with patient comfort 
a secondary, albeit important consideration. 


Æ Blindness 
~ If Untreated 








7 
Corticosteroid „7 
Therapy ^4 


May Continue Although 
Suppressed 


Figure 1 — Modification of the course of chronic intraocular 
inflammation by corticosteroid therapy. The diagram is 
designed to illustrate the prevention of blindness by 
treatment, relapse with reduction of treatment, control by 
higher level treatment, and final quiescence. (Modified 
from Gordon, D.; Arch. Ophthal. 62:400, 1959.) 


Inhibition of the inflammatory process. 
Corticosteroids inhibit the inflammatory 
response, but their anti-inflammatory effect is 
palliative, not curative. Topically applied ocular 
steroids seem to exert anti-inflammatory effects 
by means of direct local action. Properly used, 
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and the choice 


corticosteroids may make the difference 
between useful vision and its loss? 


Effectiveness vs. side effects. The ratio of 
effectiveness to risk takes on added meaning 
as the duration of therapy lengthens. Generally, 
as long as evidence of active inflammation 
persists, it is hazardous to discontinue therapy. 
Therefore in long standing disease or post- 
operative administration of steroids for several 
months, effects of the selected drug on 
intraocular pressure should be considered. 


Both HMS? (medrysone) and FML? (fluorometh- 
olone) have been found to have less propensity 
than dexamethasone to raise IOP.?: * For mild, 
external disease, HMS appears to be the drug 
of choice if your clinical judgement anticipates 
anything but short term therapy. The same 
applies to FML when potent anti-inflammatory 
activity is required. And for those severe dis- 
orders where safety is less of a concern, due 

to a shorter duration of therapy, Pred Forte? 
(prednisolone acetate) provides a potent alter- 
native to FML. Moreover, all of these prepara- 
tions are formulated with steroid particles 
ground to a microfine state (average one micron 
in size). Any possibility of particle induced 
irritation is virtually eliminated. 


Choosing ocular steroids. A number of factors 
will play a role in your choice of a topical steroid. 
The specific indication is of course prime 
among these. For example, mild allergic con- 
junctivitis may respond well to the low potency 
of HMS. But a relatively severe uveitis probably 
demands the potent anti-inflammatory action 





Fiaure 2 — Comparative solubilities and effects of corticosteroid esters and free steroids. 
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ocular inflammation 
of topical steroids 


of FML or Pred Forte. Additional factors to be 
considered include bioavailability (or penetra 
tion), anti-inflammatory activity, duration of 
action and side effects. 


Structural Change 










minimal 
es moderate 


d severe 


discontinuation 


DOSAGE (Concentration) 


maintenance 
therapy 


* Figure 3 —In mid and moderate structural change medi- 


4 ` 


cations can be discontinued following inflammatory 
inactivatiop. In severe structural change maintenance anti- 
inflammatory therapy is virtually always required. (Modified 
from Aronson, S. B. and Elliott, J., Ocular Inflammation., 

C. V. Mosby Co. St. Louis, 1972.) 


Because of modifications in the steroid mole- 
cule or the selection of a particular salt (Fig. 2) 
FML, Pred Forte and HMS exhibit significant 
differences in the factors deemed important to 
your choice. Recent animal data5 indicate that 
prednisolone acetate exhibits maximal penetra- 
tion into the cornea; probably due to its biphasic 
solubility. In a continuation of the experiment, 
FML was shown to possess excellent anti- 
inflammatory effectiveness. Previous studies 
have shown HMS to be somewhat less potent 
than either of the others -but along with FML- 
safer in regard to IOP. In summary, a good guide 
in choosing a steroid may be that the less 
severe the inflammation, the less vigorous the 
treatment needs to be. (Fig. 3) 
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Allergan provides a steroid 
to meet virtually every 
clinical need. 


FM E? (fluorometholone) 


Steroid induced glaucoma is a concern with 
most ophthalmologists. FML helps solve this 
problem. Clinical studies have shown that it has 
less propensity than dexamethasone to raise 
IOP. Yet FML has demonstrated comparable 
effectiveness.’ For patients who need potent 
anti-inflammatory activity with minimal IOP 
effect, prescribe the safer potent steroid. 
Prescribe FML. 


Pred Forte? (prednisolone acetate) 
Animal studies indicate that prednisolone acetate 
provides excellent corneal penetration. Years of 
clinical use confirm the unsurpassed potency of 
Pred Forte, the Allergan brand of prednisolone 
acetate. And only Pred Forte provides your 
patients with the comfort of steroid particles 
ground to an average size of one micron. For 
maximum potency with maximum comfort, 
prescribe Pred Forte...the potent, proven steroid. 


HMS? (medrysone) 


Many mild external inflammations don't require 
the potency of an FML or Pred Forte. For super- 
ficial conditions like mild allergic conjunctivitis, 
HMS provides the anti-inflammatory activity 
you need without compromising safety. And it's 
the only topical steroid that's indicated for 
epinephrine sensitivity. HMS lets you prescribe 
a steroid to fit the condition -with safety. 


AIlERGAN 


< > Irvine, California/Pointe Claire, P.Q., Canada 


(1) ING piathatonalogy 


Brief Summaries for FML, HMS and Pred Forte appear on the following page. 
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FME 
(fluorometholone) 

. Liquifilm^. 

Sterile Ophthalmic Suspension 


. ACTIONS Inhibition of the inflammatory response to inciting agents of 

mechanical, chemical or immunological nature. No generally accepted 
explanation of this steroid property has been advanced. Adrenocorti- 
. costeroids and their derivatives are capable of producing a rise in intra- 
E ree In clinical studies on patients' eyes treated with both 
dexamethasone and fluorometholone, fluorometholone demonstrated a 
_ lower propensity to increase intraocular pressure than did dexamethasone. 
_ INDICATIONS For steroid responsive inflammation of the palpebral and 
bulbar conjunctiva, cornea and anterior segment of the globe. 
_ CONTRAINDICATIONS Acute superficial herpes simplex keratitis. Fungal 
. diseases of ocular structures. Vaccinia, varicella and most other viral 
_ diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hyper- 
. sensitivity to the constituents of this medication. WARNINGS Steroid 
. medication in the treatment of herpes simplex keratitis (involving the 
= Stroma) requires great caution; frequent slit-lamp microscopy is man- 
.. datory. Prolonged use may result in glaucoma, damage to the optic 
.. nerve, defects in visual acuity and fields of vision, posterior subcapsular 
= Cataract formation, or may aid in the establishment of secondary ocular 
. infections from fungi or viruses liberated from ocular tissue. In those 
_ diseases causing thinning of the cornea or sclera, perforation has been 
.. known to occur with use of topical steroids. Acute purulent untreated 
- infection of the eye may be masked or activity enhanced by presence 
- of steroid medication. Safety and effectiveness have not been demon- 
.. Strated in children of the age group 2 years or below. Use In Pregnancy: 
- Safety of the use of topical steroids during pregnancy has not been 
.. established. PRECAUTIONS As fungal infections of the cornea are 
particularly prone to develop coincidentally with long-term local steroid 
applications, fungus invasion must be suspected in any persistent corneal 
ulceration where a steroid has been used oris in use. Intraocular pressure 
= should be checked frequently. ADVERSE REACTIONS Glaucoma with 
. optic nerve damage, visual acuity or field defects, posterior subcapsular 
cataract formation, secondary ocular infection from pathogens liberated 
.. from ocular tissues, perforation of the globe. DOSAGE AND ADMINIS- 
-TRATION 1 to 2 drops instilled into the conjunctival sac two to four 
_ times daily. During the initial 24 to 48 hours the dosage may be safely 
-. increased to 2 drops every hour. Care should be taken not to discontinue 
. therapy prematurely. E 


- Pred Forte? 


_ (prednisolone acetate) 1% 
. Sterile ophthalmic suspension 


— INDICATIONS For steroid responsive inflammation of the palpebral and 
- . bulbar C aped cornea and anterior segment of the globe. CONTRA- 
— INDICATI Acute untreated purulent ocular infections, acute super- 
= ficial herpes simplex (dendritic keratitis), vaccinia, varicella and most 
p. other viral diseases of the cornea and conjunctiva, ocular tuberculosis, 
. and fungal diseases of the eye, and sensitivity to any components of the 
_ formulation. WARNINGS 1. In those diseases causing thinning of the 
cornea, perforation has been reported with the use of topical steroids. 
— — 2. Since PRED FORTE”? contains no antimicrobial, if infection is present 
= appropriate measures must be taken to counteract the orgariisms involved. 
= 8. Acute purulent infections of the eye may be masked or enhanced by 

— the use of topical steroids. 4. Use of steroid medication in the presence 
... of stromal herpes simplex requires caution and should be followed by 
—... frequent mandatory slit-lamp microscopy. 5. As fungal infections of the 
" . cornea have been reported coincidentally with long-term local steroid 
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discontinue therapy p 


HMS^ 


(medrysone) 
Liquifilm* 
Sterile Ophthalm 


INDICATIONS HMS* ( 
conjunctivitis, vernal c 
CONTRAINDICATIOI 
following conditions: 
the conjunctiva and c 
eye. Hypersensitivity 
1. Acute purulent unt 
hanced or activated E 
scleral perforation o« 
of topical steroids. Int 
thinning. 3. Prolonge 
pressure, with possib 
and defects in visual 
uncontrolled studies’ 
pressure upon appli 
pressure with HMS tt 
longed use of topic 
development of post 
and systemic side e 
6. HMS*? (medrysone 
its therapeutic effect 
tions. 7. Steroid med 
requires great cauti 
8. Prolonged use m 
infections from fung 
Pregnancy: The use t 





- conditions serióus e 


risk to the fetus may 
PRECAUTIONS With 
pressure and lens sh 
ulceration where a s 
should be suspectt 
stinging and burning 
TRATION 1 to 2 dr: 
times daily. During t 
increased to 2 drops 
therapy prematurely 
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-T office 
savings " effie 


TO-REFRACTOR users — The 6600 AUT 
oorted savings of 5 to not only saves t 


es per refraction. Even your office mo 
ne is saved on aphakics, LUE: egating much 

the elderly and other poor responders. This work to an assistant, you can devote 
O more than an hour saved per day. those services which only you can 
ra time frees the doctor to concentrate on enter the examination room, the 
of greater importance. You can give additional wearing the A-R results which giv 
ic tests O increase your surgical practice L1 see Time for doing the manifest is cut | 
tients, thereby increasing revenue without in- up is virtually eliminated allowing 
fees O or go play golf. The choice is yours. to leave the office on schedule. 


TM 
Saving time and increasing efficiency. That's what the 6600 AUTO-REFRACTOR 









For More Information: 


[] Product Brochure L] Users' Comments 
O Practical Demonstration 


PPG eget i o ll sim usa 
Address 


(ja Eee c): al QR ore OD cab ia MO ael 


Department M — Acuity Systems, Inc., 
1757 Old Meadow Road, McLean, Va. 22101. 
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wide gram-negative 
Garamycin S 


séntamicin sulfate 


phthalmic 


Solution-Sterile ee 
Ointment-Sterile NC 


Each cc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin DM de 








appears to be "...an antibiotic of choice for the B S gos: po E 
initial treatment of external ocular infections.” t qu D " 


*Due to sensitive pathogens. 


t Gordon, D.M.: Amer. J. Ophthal. 69:300 (Feb.) 1970. 
Copvrieht © 1974, Schering Corporation. All rights reserved. 








Conjunctivitis: 
GARAMYCIN* OPHTHALMIC acts against sensitive 


strains of Staphylococci, Streptococci, H. influenzae, 
H. aegyptius, M. lacunata, and Neisseria sp.; including 
N. gonorrhoeae generally isolated in conjunctivitis. 


Corneal ulcer: 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Pseudomonas aeruginosa, Proteus sp., as well 
as Staphylococci and s scary generally isolated 

in corneal ulcer. 


Keratitis, 


Keratoconjunctivitis: 


GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Staphylococci and Streptococci generally 
isolated in keratitis and keratoconjunctivitis. 








Blepharitis, 


Blepharoconjunctivitis: 


GARAMYCIN OPHTHALMIC acts against sensitive 
strains of E. coli, Enterobacter aerogenes (formerly 


5 ‘a? * Mi NC SG VS run Ts 
^ i "Bum. T ud PAE Mea SMT a rage RU 77 ON 3772 A 

A PE P ae I "T ` AE DANA 2 A Qs SN ARTE Am AES UNS Ner 
Ce SS RU 4E 25. 5 m LIE a a XR M RUN. 3 RA RE, S Nie 

N ES Pe f T < uh z S 

ae a pA Apc ial TUN y zu 


S inco 


£. e y 


Aerobacter), K. pneumoniae, as well as Staphylococci 4 
generally isolated in blepharitis and A 
blepharoconjunctivitis. E 

e e e, ce 3 
Meibomianitis: zt 
GARAMYCIN OPHTHALMIC acts against sensitive E 
strains of Staphylococci generally isolated in E 
meibomianitis. A 

. ~-Dacryocystitis: 3 


~ GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Pneumococci oy isolated in 4 
dacryocystitis. E 








- in common ocular infections 
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Garamycin 


. gentamicin s je 


Ophthalmic 


 Solution-Sterile 
- Ointment-Sterile 


= Each cc. or gram contains gentamicin sulfate 
= equivalent to 3.0 mg. gentamicin 


T 








"fh 


NA 


= m Antibacterial activity against a wide range of 
= sensitive ocular pathogens. 


^" Highly active against problem organisms: 
- P. aeruginosa (certain strains) and Proteus sp. 
- (indole positive and negative). 


m No significant organism resistance to date: 












By day: 

Sterile, isotonic 

solution within the 

pH range of tears; 

avoids blurring 

By night: 

Bland, white 
petroleum-base 
ointment is 
gently emollient 





*Due to sensitive pathogens. 

* This may occur in future. Resistance to gentamicin has 

| been produced (with difficulty) in vitro by repeated exposures. 
71. 


. wide gram-negative spectrum 


DESCRIPTION Gentamicin sulfate is a water soluble antibiotic of the 
aminoglycoside group active against a wide variety of pathogenic gram- 
negative and gram-positive bacteria. 


GARAMYCIN Ophthalmic Solution is a sterile aqueous solutior buffered 
to approximately pH 7 for use in the eye. Each ml. contains gentamicin 
sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, mono- 
sodium phosphate, sodium chloride, and benzalkonium chloride as a 
preservative. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, each gram 
containing gentamicin sulfate (equivalent to 3.0 mg. gentamicin) in a 
bland base of white petrolatum, with methylparaben and propylparaben 
as preservatives. 


ACTIONS The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are re- 
sistant to penicillin; Group A beta-hemolytic and nonhemolytic strepto- 
cocci; and Diplococcus pneumoniae. The gram-negative bacteria include 
certain strains of Pseudomonas aeruginosa, indole-positjve and indole- 
negative Proteus species, Escherichia coli, Klebsiella pneumoniae (Fried- 
lander's bacillus), Haemophilus influenzae and Haemophilus aegyptius 
(Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella lacuntita (diplo- 
bacillus of Morax-Axenfeld), and Neisseria species, including Neisseria 
gonorrhoeae. Although significant resistant organisms have not been 
isolated from patients treated with gentamicin at the present time, this 
may occur in the future as resistance has been produced with difficulty 
in vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution and Ointment are 
indicated in the topical treatment of infections of the external eye and its 
adnexa caused by susceptible bacteria. Such infections embrace conjunc- 
tivitis, keratitis and keratoconjunctivitis, corneal ulcers, blepharitis.and 
blepharoconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are contraindicated in patients with known hypersensitivity to 
any of their components. 
WARNINGS GARAMYCIN Ophthalmic Solution is not for injection. 
It should never be injected subconjunctivally, nor should it be directly 
introduced into the anterior chamber of the eye. 
PRECAUTIONS  Prolonged use of topical antibiotics may give rise to 
overgrowth of nonsusceptible organisms, such as fungi. Should this occur, 
or if irritation or hypersensitivity to any component of the drug develops, 
discontinue use of the preparation and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been reported with 
the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of GARAMYCIN 
Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthalmic Solu- 
tion: instill one or two drops into the affected eye every four hours. In 
severe infections, dosage may be increased to as much as two drops once 
every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small amount to the 
affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution—Sterile, 5 ml. 
plastic dropper bottle, sterile, box of one. 


GARAMYCIN Ophthalmic Ointment —Sterile, !/& ounce tube, box of one. 


Store away from heat. NOVEMBER 1973 
Schering Corporation, Kenilworth, N.J. 07033 SWW-4000 
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. |^ A SECOND MID-WINTER 
MEDICAL CONTACT LENS MEETING OF CLAO 


DATES: JANUARY 23 - 26,1975 
PLACE: SAHARA HOTEL, LAS VEGAS, NEVADA 


REGISTRATION FEE: $75.00 (member physician) 

$125.00 (nonmember physician) 
$50.00 (resident physicians in ophthalmology - must be 
identified in writing by their hospital k- 
administrator) £ 
$50.00 (technician employed by ophthalmologist - must e 
be identified in writing by their employing 

ophthalmologist) 
$125.00 (all others) 
This will be an outstanding event of the medical contact lens world. Symposia, lectures and courses will be given E 
by the finest talent available. 1 
The Seventh Conrad Berens Memorial Lecture will be delivered by Herbert E. Kaufman, M.D.,F.A.C.S. b 

Distinguished foreign speaker: Dr. Paul Cochet of Paris. | 


Interesting exhibits, by the major contact lens and contact lens accessory manufacturing firms, will be arranged. b 
Itis advisable that plane reservations and hotel accommodations should be made early, individually, and directly ES 
with the Sahara Hotel, Las Vegas, Nevada, at the reduced convention rate of $26.00 per day, single or double E. 
occupancy. 1M 
Some Free Papers can still be accommodated. If you are interested, please write to: 3 
Oliver H. Dabezies, Jr., M.D. 
Meeting Chairman E 
4440 Magnolia Street ^7 
New Orleans, Louisiana 70115 b 
For Pre-Registration write to: B 
Contact Lens Association of Ophthalmologists, Inc. p. 
G. Peter Halberg, M.D.,F.A.C.S. A 
Director, Public Interest | p 
40 West 77th Street fu 
New York, New York 10024 mE 
Please maRe your check payable to: CLAO - MID WINTER SEMINAR ag 
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THE NEW OPHTHALMIC 
MEDICATION TRAY BY re D en 


— 


This ultra-high quality, nearly indestructable medica- DE pop EEE Aloo 1 L E alin Bg E i oS, 
tion tray will serve you like an extra hand. It offers you E E 
the most efficient and spacially economic way to | 

vB PS E 456 Parkway, Broomall, Pa. 19008 
organize your medications (size 4" wide by 1172"' long) | (215) 356-3995 
and is designed to hold all brands of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. | Please send me 

The tray is of heavy guage aluminum, can easily be ! trays at $23.95 each 
immersed for sterilization and it’s non-slip rubber feet | Please send me 
prevent scratching surfaces. mounting brackets at $2.00 each 

It comes in brushed alloy finish and a wall mounting | Enclosed is my check for... Please bill me 
bracket is also available. 





Name 
No examination area is complete 
without at least one 
ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. | Sex LL Rods 26 Phoen | 








OE NNO AAN aA 


APP itum Pia 


1 
i 
i 


o nil 





Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 


treatment of accom- 
modative esotropia 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE" 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma—Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1.Gonioscopyis recommended prior toinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery Only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM* 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


nm The Ophthalmos Division 
«€&^ | AYERST LABORATORIES 
^"*" | New York, N.Y. 10017 7312 
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ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY COURSE 


SANTA FE HILTON INN NATIONAL SPRING MEETING 


Santa Fe, New Mexico 


February 6, 7, 8, 1975 AT 
THE 
THE UNIVERSITY OF NEW MEXICO ‘$ 
SCHOOL OF MEDICINE 4 
GUEST FACULTY 
R. B. Daroff, M.D., University of Miami 
J. S. Glaser, M.D., University of Miami : 
W. F. Hoyt, M.D., University of California April 27-30, 1975 
UNIVERSITY OF NEW MEXICO FACULTY Ophthalmology Speakers: 
R. J. Cannon, M.D. Jorge N. Buxton, New York, N.Y. 
T. J. Cantow. M.D. Eugene M. Helveston, M.D., Indianapolis, Ind. 
; Norman Sanders, M.D., Miami Beach, Fla. 
This course will include lectures and seminar sessions covering basic Dave Shoch, M.D., Chicago, Ill. 
disorders of ocular motility and the visual system. Ample time Richard C. Troutman, M.D., New York, N.Y. y 
between sessions has been provided for leisure activity in Santa Fe Otol l S k ; 
and the nearby ski area. olaryngotogy »peakers. 
M : Robert W. Cantrell, M.D., San Diego, Cal. 
Tuition: $125.00 provides transportation by chartered bus between Walter E. Berman, M.D., Beverly Hills, Cal. 
Albuquerque Intemational Airport and Santa Fe, chartered bus Vincent Hyams, M.D., Washington, D.C. 
between hotel and ski facilities, one breakfast and evening banquet. John J. Shea, Jr., M.D., Memphis, Tenn. 
Residents Tuition: $50.00 upon application by their department RESERVATIONS — Write dir ectly to the Green- 
head. brier, White Sulphur Spring, West Virginia for hotel 
Apostel ENE accommodations. 
Registration Limited: Checks payable to: ADVANCE REGISTRATION- Fee of $125 re- 
Neuro-Ophthalmology Course quired: checks payable to West Virginia Academy 
Department of Neurology of O & O. Send to J. Elliott Blaydes, Jr., M.D., The 
1007 Stanford Drive, N.E. Blaydes Clinic, Bluefield, W.VA. 24701. , e 
Albuquerque, New Mexico 87131 AMA Credit Category I 
s 














PEDIATRIC OPHTHALMOLOGY 



















THE WILMER INSTITUTE DECEMBER 12-13, 1974 
(series of postgraduate courses) 
TOPICS 
Strabismus Retinal diseases 
Tumors Genetics a 
and others 
SPEAKERS | Nro 
Dr. Robert M. Ellsworth NES NON menen 
Dr. Victor A. McKusick eee aces matt 
Dr. Gunter von Noorden di edis d uere, 
: Armed Forces Institute of 
Dr. Lorenz E. Zimmerman Pathology, Washington, D.C. 
and the Wilmer Staff 


For information and applications: 


PEDIATRIC OPHTHALMOLOGY COURSE 

The Wilmer Institute, Room 111 REGISTRATION FEE: $130. 
The Johns Hopkins Hospital 

601 North Broadway 
Baltimore, Maryland 21205 
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crocodile tears? 












. tindoutwith microscintigraphy, erization of the canaliculi. This 
opthalmology’s new diagnostic means no alteration of the physio- 
tool to evaluate the patencyofthe logy and anatomy, perhapsits 
lacrimal drainage system. All major advantage. And, like all 
your nuclear medicine department nuclear studies, you get hard copy 
needs is the new System 350 records forfuture study and 
Micropinhole Collimator* from comparison. Microscintigraphy 
Dunn Instruments and you're in provides an accurate physioloaic 
business. You simply trace a picture making it an excellent 
radioactive tear with the gamma tool to study in vivo the dynamics 
camera. Thetechniqueisfast,safe of lacrimal drainageinall age 
and inexpensive, involving no groups. Best of all, it's painless. 
increase in lacrimation, no cath- That'sespecially important when 

examining crocodiles. 
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ı Send Crocodile Coupon to: Dunn Instruments Inc, 52 Colin P. Kelly Jr. Street, San Francisco, Ca. 94107 (415) 957-1600, 
| Yes, lam requesting information (clinical reprints of lacrimal studies included) about the System 350 Micropinhole Collimator. | 
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FRONTIERS IN 
OPHTHALMOLOGY 


sponsored by 
THE ROCKEFELLER and 


ABBIE PRENTICE EYE INSTITUTE 
of 


ST. LUKE'S HOSPITAL 
MEDICAL CENTER 
PHOENIX, ARIZONA 


February 6, 7, and 8, 1975 
Scottsdale Hilton 
Scottsdale, Arizona 


Faculty 


Harold Cross, M.D. 
University of Arizona, Tucson 


Claes Dohlman, M.D. 
Harvard Medical School 
Boston, Massachusetts 


Nicholas G. Douvas, M.D. 
Port Huron, Michigan 


Norman Jaffe, M.D. 
University of Miami, Florida 


Marshall Parks, M.D. 
Washington Medical Center 
Washington, D.C. 


Steven Podos, M.D. 
Washington University, St. Louis 


Registration is $125.00. Enrollment is limited by 
space to 300. Participants will receive 18 elective 
hours credit. 


For information write: 


Louis J. Rosenbaum, M.D., Program Chairman or 
Jim Davis, Director 

Community Relations 

St. Luke's Hospital Medical Center 

525 North 18th Street 

Phoenix, Arizona 85006 
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E-PILO^ OPHTHALMIC 
PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE P 


Composition: E-PILO Ophthalmic solutions are 
available in five convenient concentrations: 


E-PILO-1™ Contains: 
Pilocarpine Hydrochloride ................ 1.0% - 
Epinephrine Bitartrate ........................ 1.0% i 
(Epinephrine Base 0.55%) 

E-PILO-2® Contains: 
Pilocarpine Hydrochloride ................ 2.0% 
Epinephrine Bitartrate ..................... 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-3'" Contains: 
Pilocarpine Hydrochloride ................ 3.0% 
Epinephrine Bitartrate .................... 1.0% 
(Epinephrine Base 0.55%) 


E-PILO-4® Contains: 


Pilocarpine Hydrochloride ................ 4.0% 

Epinephrine Bitartrate ........................ 1.095 

(Epinephrine Base 0.55%) x 
E-PILO-6™ Contains: 

Pilocarpine Hydrochloride ................ 6.0% 

Epinephrine Bitartrate ........................ 1.0% 


(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocarpine 
and Epinephrine, both solutions contain: 
Monnitol sists PA PEE EA E E 5.0% 
Benzalkonium Chloride .................... 0.01% 
in a buffered aqueous solution containing sodium 
bisulfite, mono- and dibasic sodium phosphate, 
and disodium edetate. 


Indications: For the treatment of glaucoma; more e 
specifically, the chronic simple glaucoma of the 
open angle type. B 


o 
Contraindications: Contraindicated in narrow 
angle glaucoma. 


Warning: FOR TOPICAL OPHTHALMIC USE ONLY. 
If irritation develops, patients should be advised 
to discontinue use and consult prescribing 
physician. 


Precautions: Use with caution in unverified glau- 
coma and vascular hypertension. Epinephrine 
compounds are effective in the management of 
many of the forms of glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the 
drug may become necessary. 


This solution is sterile when packaged. To prevent à 
contaminating dropper tip and solution, care 

should be taken not to touch the eyelids or sur- 

rounding area with the dropper tip of the bottle. 

Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. Do not 
use if solution has darkened. 


Dosage: One or two drops on awakening and in 
the evening. If this fails to control the pressure, 
medication may be used more frequently. 


The frequency of instillation and the concentration 
depends on the response of the patient. The 
ophthalmologist must ascertain just how much 
E-PILO is necessary for each individual patient. 


Caution: Federal law prohibits dispensing without 
prescription. 


How Supplied: 10 ml. plastic squeeze bottle with 


dropper tip. 4 
SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 414-1/COR-565 
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NEW ORLEANS ACADEMY 
OF OPHTHALMOLOGY 


Announces its Twenty-Fourth 
Annual Symposium Course on 


«NEURO-OPHTHALMOLOGY" 


An A.M.A. Approved Course for Continuing Medical Education 


February 22-26, 1975 The Fairmont-Roosevelt Hotel 
New Orleans, Louisiana 





GUEST SPEAKERS 


Neuro-Ophthalmologists `$ 


Ronald M. Burde, M.D. 

Assoc. Prof. of Ophthalmology 

Washington University 
School of Medicine 


St. Louis, Missouri Arthur Jampolsky, M.D. 
Joel S. Glaser, M.D. Director of Smith-Kettlewell 
Asst. Prof. of Ophthalmology Institute of Visual Sciences & 

and Neurosurgery Department of Visual Sciences 
Bascom Palmer Eye Institute University of the Pacific r 
University of Miami School San Francisco, California . : 

of Medicine Diplopia from a neurological < 
Miami, Florida point of view - acquired [ 


muscle palsies. 
Robert W. Hollenhorst, M.D, 
Department of Ophthalmology 
Mayo Clinic Collin S. MacCarty, M.D. 
Rochester, Minnesota Chairman 
Dept. of Neurological Surgery 
Norman J. Schatz, M.D. 


Mayo Clinic 

Asst. Dir. of Neurology Rochester, Minnesota 

at Wills Eye Hospital Visual loss without ocular 
Asst. Prof. of Neurosurgery cause—neurosurgical 

at Thomas Jefferson University diagnosis and treatment 
Philadelphia, Pennsylvania E 
Henry J. L. Van Dyk, M.D. 
Chairman, Division of Ophthalmology 
University of Utah 
Salt Lake City, Utah 


Registration Fee 


$175.00 For Practicing Ophthalmologists 
75.00 For Residents Outside Louisiana 
Accompanied by a letter of identification 
from Chief of Service 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
515 Audubon Building, 931 Canal St. 4 
New Orleans, Louisiana 70112 
(504) 524-0085 


o 


“vay Cheese... o 
The Kowa RC-2 Fundus Camera 


The Kowa RC-2 looks just like a 
Super-8 home movie camera. It 
weighs about the same (less than 
2% pounds) and it's really easy to 


Check these features: 


* You can use the hand-held camera 
during surgery, or immediately 
post-operatively with the patient 
upright or supine. 

eA polaroid back is available for 
both color and black and white. 

e Excellent resolution of exterior 
photography especially of the angle 
with a gonio lens. 


e The camera may be adjusted to 
record a full face. 


use. Kowa’s advanced technology 
has made the operation A-B-C sim- 
ple, but there’s no Kindergarten level 
of sophistication in performance. 


e Using a built-in switch over lens a 
sharp picture of a specific fundus 
area under double magnification is 
equally easily obtained. 


o 
e The hand-held camera is easily 
converted into a stand model. 


e With the addition of a stand, motor- 
ized back and power pack it makes 
an ideal and the least expensive 
fluorescein camera. 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, ‘California $0274, (213) 377-0708 
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When a highly potent 
long-acting miotic 
Is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE | MSD) 


* Needs no refrigeration 
* Needs no reconstitution 
* Needs no eyedropper 
e Stable at room temperature 
forthree years 
HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 
in active uveal inflammation, and in 
most cases of narrow-angle glaucoma. 








When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE| MSD) 


* Oral carbonic anhydrase inhibitor 

* Partially suppresses secretion of 
aqueous humor 

e Best used as adjunct to miotics 

* Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for6 to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 

or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 

























For brief summaries of prescribing information on 
DARANIDE and HUMORSOL. please see followina naae. 





- i 
: 1 ^" 
3 SE 1 
7% F] 
3 3 j 
f é E : 
EE 
> y J > 
E" A > 4 
($E eit 





OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE! MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal inflammation; most 
cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution to patients with 
myasthenia gravis who are on systemic anticholinesterase therapy; con- 
versely, systemic anticholinesterase drugs for myasthenia gravis should 
be added cautiously. Succinylcholine should be administered with extreme 
caution before or during general anesthesia, because of possible respira- 
tory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
nate. During pregnancy weigh potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process is present. 


Compression of the lacrimal sac during and following instillation for a 
minute or two minimizes drainage into the nasal chamber. Wash hands 
immediately after instillation. Discontinue use if salivation, urinary incon- 
tinence, diarrhea, profuse sweating, muscle weakness, respiratory difficul- 
ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
(gardeners, organophosphate-manufacturing plant or warehouse workers, 
farmers, residents of communities which are undergoing insecticide spray- 
ing or dusting, etc.) should be warned of added systemic effects possible 
from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 


Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
vagotonic effects. Use extreme caution before intraocular surgery because 
of the possibility of hyphema. 


Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detach- 
ment has been reported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 


Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea, dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of atropine 
is indicated: 0.4 to 0.6 mg or more for adults, proportionately less for 
children; artificial respiration may be required. Similar therapy is indicated 
for overdosage. 





Lens opacities have been reported, and routine slit-lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed closely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 

Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser containing 0.125 or 
0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSD representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 


TABLETS, 50 mg 


DARANIDE 


(DICHLORPHENAMIDE | MSD 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 


Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will also contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 


Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 
How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 


For more detailed information, consult your MSD representative MERCK 


or see full prescribing information. Merck Sharp & Dohme, S 
Division of Merck & Co., INC., West Point, Pa. 19486 DOHME 
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... In sharp, focus with DURA-T. We've taken the “feeling” out of regular contact 
lenses. What? Yes, that's right. DURA-T Lenses are specially processed to be up to 
30% thinner and lighter than the same lens made the usual way. And that means 


less edge, more comfort and quick focus on the final lens first. For free DURA-T 
Fitting Technique Brochure write: 


MILTON ROY COMPANY 
—— OPHTHALMIC GROUP 


P.O. Box 1899 / Sarasota, Florida 33578 / (813) 755-1526 





We've made visual field screening 
so simple,fast and accurate, 


Biotronics new AUTO-FIELD I 
makes a formerly time-consuming 
procedure so easy it can become a 
routine part of your examination. 
Professional or paramedical involve- 
ment is minimal. 

And with our optional leasing 
plan, AUTO-FIELD I pays for itself 
as you use it. 

Simple operation. After a few 
simple instructions, patient can be 
left at instrument and record responses 
without assistance. 

Random display. Helps assure 
objective accuracy. Patient can't 
anticipate location of next stimulus. 

Accurate fixation. Special fixa- 
tion target senses patient cooperation; 
stimuli discontinued if patient looks 
away from target — resumed with 
proper fixation. 


Biotronics, Inc. 


Visual Field Screener. 


Tonometer. 


—— — M 


City/State/Zip 


ee TT e a 


PO. Box 4727. Santa Barbara, California 93103 
C] Please send me more information on the AUTO-FIELD I 


C Im also interested in the Biotronics Mackay-Marg® 
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the patient. can actually test himself. 


Operational flexibility. Adjust- 
ments provided for stimulus intensity, 
interval and duration. 

Color filters. Red, green, blue 
and yellow filters provided for special- 
purpose testing. 

Innovative technology. Fiber 
optics, integrated circuitry, and 
modular construction assure reliability. 

Lease or buy. Lease payments 
of $90 per month easily covered by 
testing fees; instrument pays for itself , 
through usage. Or you can purchase 
outright. Price subject to change 
without notice. 


Biotronics, Inc. 


A Subsidiary of 
Gulton Industries, Inc. 
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GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 


lens fit 
M » 
fe e Index of refraction 1.336 
1 det 
Ko "T 
ace k 
rea Apply small amount of Gel to inner surface of Gonio lens. 


pave” Available in 14 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 « 479-2680 





| NEW... 


The only comp 
Macro-Stereo. 
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The Realist sys 


PORTABLE CAMERA: No settings or adjustments 
necessary. 


ACCESSORY LENSES: Bring you close in to one 
eye or back to capture both. (see actual photo- 
graphic examples above.) 


STEREO VIEWERS: Small Carry-along viewer or 
a table-top projector that provides stereo image on 
13 x 19 inch screen for group viewing and con- 
sultation. 


ly REALIST INC. 
E N93 W16288 Megal Drive 
Menomonee Falls, Wisconsin 53051 


Phone 414/251-8100 
TWX 910-260-3626 


REALIST 



















| AREA OF VIEW: 
100 x 107 mm 





"d ... AREA OF VIEW: P 
dw ve 215x23 mm ii 


PRECISION SLIDE MOUNTS: Easy, do-it-your- 
self system for mounting your stereo pairs. 


AND MORE: With our precision mounts, you can 
also adapt fundus and Donaldson stereo pairs to 
our viewers. The total system — including camera, 
projector, and all accessories — is under $1,500. 
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You and Press-On Lenses Can. 





| 





For those troublesome low visual acuity plus and minus lenses. All are made with 
problems, here is new help. Press-On adds a precision heretofore unattainable in 
start where conventional lenses leave off— Fresnel lens technology, and all have the 
J at +3.00. And they go all the way to unique advantages derived from the 
+8.00. Fresnel principle — thinness, lightness, 
Ultra-thin, pre-cut D-25 segments and negligible peripheral distortion. 
apply quickly to your patient’s present Press-On lenses are now available 


glasses in a single trial 
and fitting, demonstrat- 
ing immediate effec- 
tiveness. And they 
include a proportioned, 
computer-calculated 
prismatic decentration 


exclusively and im- 
mediately from 
Mentor Division, Cod- 
man & Shurtleff, Inc., 
Randolph, Mass. 02368. 
617-961-2300. 


© 1974 Codman & Shurtleff, Inc. 
U.S. Patent No. 3,628,854 


for comfortable binocu- Press-On Lenses developed 
lar vision. Sesictseincen Orge ih 
Press-On Opties 
` are also available in a 
full range of Aspheric 
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THE RETINA SERVICE WILLS 
EYE HOSPITAL 


PHILADELPHIA, PENNSYLVANIA 
and 
JEFFERSON MEDICAL COLLEGE 
OF THOMAS JEFFERSON UNIVERSITY 
Co-Sponsors 
ANNOUNCE A COURSE ON 
INTRA-OCULAR TUMORS 


To be held at the Sheraton Airport Inn 
Airport Circle, Philadelphia, Pennsylvania 


March 13 and 14, 1975 


Good for accreditation in category #1 


This course will include diagnostic and therapeutic 
approaches to all intra-ocular tumors. Emphasis will 
be placed upon diagnostic aids such as indirect 
ophthalmoscopy, fluorescein angiography, 
ultrasonography, radioactive isotopes and immu- 
nological aspects. Current concepts of management 
will also be presented. Faculty will include: 


William H. Annesley, M.D. 
Paul Carmichael, M.D. 

Jay L. Federman, M.D. 
Richard E. Goldberg, M.D. 
Alfred Lucier, M.D. 

P. Robb McDonald, M.D. 
David Meyer, M.D. 
Charles C. Rife, M.D. 

Lov K. Sarin, M.D. 

Jerry A. Shields, M.D. 
William S. Tasman, M.D. 
Albert Zimmerman, M.D. 
Lorenz E. Zimmerman, M.D. 


Tuition will be $150. Special rate of $50 for resi- 
dents and fellows upon application from their depart- 
ment. Checks should be made payable to Retina Ser- 
vice, Wills Eye Hospital and mailed to Retina Service, 
Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Penna. 19130 
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Test Ohject Holder 


Eliminates misplaced test objects and time wasted 
hunting for them. Black anodized aluminum rack 
holds test objects, wands, marking pencil and 
eraser in commonly used sizes. 






1 Meter Tangent Screen 


A wall mounted wood framed, canvas lined, black felt screen 
supplied with special grey plotting pencil and eraser. No pins 
needed. Although usually wall mounted, Da-Laur can supply 

a floor stand with or without casters. Exclusive Da-Laur hidden 
mounting system permits 18" vertical adjustment with finger 
tip pressure. Stays put wherever you let go. 


e 5, 10, 15, 20 and 25 degree isopter lines, meridional lines, 
and typical blind spots are sewn in with black thread. 


e A generous supply of printed recording charts included. 
115 and 2 meter screens on special order. 











No. 400 











Allen Lorgnette Pinhole Occluder 
Trotter Modified 


Held by patient — leaves your hands free! 
For any age. Even children catch on 
quickly. Attached multiple pin hole flips 
down easily. Made of high impact, black 
linen phenolic. Practically indestructible. 







No. 200 





Opticokinetic Drum 


A professional quality, lightweight drum which 
spins effortlessly at a flick of the thumb due to 
ball bearing construction. Quarter-inch recess 
keeps drum body neat and clean in normal 
office use. Comfort-grip handle of enameled 
hard wood. Also available in pediatric Model 
No. 301 with multi-colored design. 









For full details and complete line catalog write or phone 


laur > DA-LAUR INCORPORATED 


Dept. A., 5 BRIDGE ST, WATERTOWN, MASS. 02172 . (617) 926-0110 
ue Designed by Ophthalmologists for Ophthalmologists 


BETTER OPHTHALMIC AIDS BY DA-LAUR 
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..-A Top-Flight Program 








16th National Conference onthe Medical 


Aspects of Sports 


8 a.m. Saturday, Nov. 30, 1974 --Portland, Oregon 


Heading the roster of distinguished 
speakers are Jesse Owens, winner of 

four gold medals at the 1936 Olympics; 
J.G.P. Williams, M.D., Deputy Secretary, 
Internationale De Medecine Sportive; and 
Michela Kavankova, M.D., Czechoslovakia 
Institute of Sports Medicine. 


The program is top flight, featuring the 
international aspects of sports, winter 

sports injuries, new emergency first aid 
techniques, community-oriented sports 


medicine programs, medical concerns of 
female athletes, as well as films, 
consultations and demonstrations. 


For your convenience, the conference will 
be held in the Convention Center in 
conjunction with the AMA Clinical Con- 
vention. Plan now to attend. Registration 
fee is $10. For advanced registration or 
further information, write: Committee on 
the Medical Aspects of Sports, AMA, 

535 N. Dearborn St., Chicago, Ill. 60610. 





-SKLAR 
UV Tonometer Sterilizer 


Laboratory reports show that bacteria- 
cidal and fungicidal action is complete 
within 20 minutes. Uses ultraviolet radi- 
ation to effectively and safely sterilize 
tonometers. Avoids hazards to patient 
and tonometer associated with heat 
sterilization. No solutions to irritate 
SERIAL NO. E eyes or impair accuracy of the instru- 
aaa ment. 

| Sterilizer also serves as a tonometer 
stand when not in use. 


FEATURES 
e Variable timer 5-20 minutes 
e Accommodates all mechanical 


SKLAR TONOMETER STERILIZER 


+ 


Te start 





tonometers 
e Automatic shut-off when metal cover 
is lifted 
CAUTIONDO NOT 1 OOK DIRECTLY AT LIGHTED BULE + Hinged base faciitates bu 


[ | UV bulb is recessed for maximum 
tdm 

Cat. No. 65-7527 Sklar UV Tonometer Sterilizer 
Available from authorized surgical distributors. 
Literature and laboratory report sent on request. 


J. SKLAR Mfg. Co.,Inc. Long Island City, N.Y. 11101 





UL listed. 


Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
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"OR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


‘ontraindications: Known hypersensitivity; active uveal inflammation; most 
sases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution to patients with 
nyasthenia gravis who are on systemic anticholinesterase therapy; con- 
versely, systemic anticholinesterase drugs for myasthenia gravis should 
ye added cautiously. Succinylcholine should be administered with extreme 
saution before or during general anesthesia, because of possible respira- 
tory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
nate. During pregnancy weigh potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process is present. 


Compression of the lacrimal sac during and following instillation for a 
minute or two minimizes drainage into the nasal chamber. Wash hands 
immediately after instillation. Discontinue use if salivation, urinary incon- 
tinence, diarrhea, profuse sweating, muscle weakness, respiratory difficul- 
ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
(gardeners, organophosphate-manufacturing plant or warehouse workers, 
farmers, residents of communities which are undergoing insecticide spray- 
ing or dusting, etc.) should be warned of added systemic effects possible 
from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 


Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
vagotonic effects. Use extreme caution before intraocular surgery because 
of the possibility of hyphema. 


Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detach- 
ment has been reported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 


Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea, dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of atropine 
is indicated: 0.4 to 0.6 mg or more for adults, proportionately less for 
children; artificial respiration may be required. Similar therapy is indicated 
for overdosage. ' 
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Lens opacities have been reported, and routine slit-lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed closely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 


Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 


Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser containing 0.125 or 
0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSD representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 : 


TABLETS, 50 mg 


DARANIDE 


(DIGHLORPHENAMIDE | MSD 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 


Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will a'so contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 


Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 


How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 











For more detailed information, consult your MSO representative MERCK 
or see full prescribing information. Merck Sharp & Dohme, SHARP: 
Division of Merck & Co., INC., West Point, Pa. 19486 DOHME 


Think of it as 
an eyelid in a tube 


Lacri-Lube" sterile, ophthalmic ointment. 
The first ointment designed solely to 
protect and lubricate the eye. 








When you want to lubricate and protect an exposed, desensitized or 
dehydrated eye (and that’s all you want to do) specify Lacri-Lube. 
Lacri-Lube contains no medication. The risk of drug sensitivity is 
virtually eliminated. Lacri-Lube is pressure filtered therefore you 
don’t have to worry about foreign particle irritation. And Lacri-Lube 
is guaranteed sterile and will re-sterilize itself even if contaminated 
inadvertently. 


Lacri-Lube offers effective adjunctive therapy for a variety of ophthalmic 
conditions: 


Exposure keratitis Lacri-Lube protects and lubricates the exposed cornea 
in a variety of conditions characterized by the risk of exposure keratitis: Bell's 
Palsy; ectropion; exophthalmia; traumatic lid damage. 


Decreased corneal sensitivity Lacri-Lube protects and lubricates the cor- 
nea desensitized by conditions such as trigeminal nerve palsy or herpes 
simp ex keratitis. l 


Surgical indications Lacri-Lube provides effective lubrication and protection 
of the uninvolved eye during ophthalmic surgery. In non-ophthalmic surgeries 
Lacri-Lube protects and lubricates the eyes which may remain open due to the 
effects of general anesthesia. 


Keratitis sicca Chronic dry eye can benefit from the 24-hour lubrication 
provided by the use of Lacri-Lube at night and Liquifilm® Tears during the day. 


Recurrent corneal erosions Nighttime use of Lacri-Lube reduces the possibility 
of lid adherence which may result in recurrence of the erosion. 


AIlERGAN 


C D Irvine, California 






When a patient’s eye can’t 
protect or lubricate itself... 
LACRI-LUBE CAN. 


.Lacri-Lube contains: White petrolatum, mineral oil, 
nonionic lanolin derivatives, chlorobutanol (chloral derivative 
as preservative) 0.5%. Supplied in 3.5 gm tubes. 


Now 
every ophthalmic 
patient can be 
a “topical 
marksman: 


* 
Topical Ophthalmic Preparanons 












UVEITIS SEMINAR 
PATHOGENESIS AND MANAGEMENT 
LENOX HILL HOSPITAL - NEW YORK 
CITY 
APRIL 10-11, 1975 


This Seminar will be devoted to a review of recent devel- 
opments in the understanding and management of the 
more frequently encountered uveal syndromes. Emphasis 
will be on pathogenesis, diagnosis and newer forms of 
therapy. 


The format will be lectures and panel discussions with 
question and answer opportunities. 
FACULTY: 

Robert S. Coles, M.D. 

David L. Knox, M.D. 

Irving H. Leopold, M.D. 

G. Richard O’Connor, M.D. 

T. F. Schlaegel, Jr., M.D. 

Percyvaldo F. Wendler, M.D. 


TUITION: 
Pasniliioned. «urs vd bu. yeu $125.00 
nagdahtec s ur L3 S is ek ry vus $ 75.00 


FOR FURTHER INFORMATION WRITE TO: 
Robert S. Coles, M.D. 

Director, Department of Ophthalmology 
Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 





THE RETINA SERVICE WILLS 
EYE HOSPITAL 


PHILADELPHIA, PENNSYLVANIA 
and 
JEFFERSON MEDICAL COLLEGE 
OF THOMAS JEFFERSON UNIVERSITY 
Co-Sponsors 
ANNOUNCE A COURSE ON 
INTRA-OCULAR TUMORS 


To be held at the Sheraton Airport Inn 
Airport Circle, Philadelphia, Pennsylvania 


March 13 and 14, 1975 


Good for accreditation in category #1 


This course will include diagnostic and therapeutic 
approaches to all intra-ocular tumors. Emphasis. will 
be placed upon diagnostic aids such as indirect 
ophthalmoscopy, fluorescein angiography, 
ultrasonography, radioactive isotopes and immu- 
nological aspects. Current concepts of management 
will also be presented. Faculty will include: 


William H. Annesley, M.D. 
Paul Carmichael, M.D. 

Jay L. Federman, M.D. 
Richard E. Goldberg, M.D. 
Alfred Lucier, M.D. 

P. Robb McDonald, M.D. 
David Meyer, M.D. 
Charles C. Rife, M.D. 

Lov K. Sarin, M.D. 

Jerry A. Shields, M.D. 
William S. Tasman, M.D. 
Albert Zimmerman, M.D. 
Lorenz E. Zimmerman, M.D. 


Tuition will be $150. Special rate of $50 for resi- 
dents and fellows upon application from their depart- 
ment. Checks should be made payable to Retina Ser- 
vice, Wills Eye Hospital and mailed to Retina Service, 
Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Penna. 19130 


For years we've been studying your needs 
and wants. We're proud to offer you the re- 
sults... at a price that will please you. 

For instance — the handsome Model 880 
Full-Power Chair/Table features easy patient 
positioning by means of a motor hydraulic 
base and electrically operated top. The Model 


7700 Instrument Stand’s many features take 


the work out of refracting and examination. 
Also, the unique and comfortable Model 348 


LÀ 


4 


Put quality to work for you... 
at a friendly “Reliance"cost 


Pneumatic Stool helps make your day less 
tiring. Why not let these three items (backed 
by our 75 years experience) work for you? 

Consult`your dealer or write for illustrated 
catalog. F. & F. Koenigkramer, 96 Caldwell 
Drive, Cincinnati, Ohio 45216 Dept. AO-12. 

In times of shortage such as these, prudent 
buyers anticipate their needs as far in ad- 
vance as possible. 


©1974 Dentsply International Inc. 


All Rights Reserved 
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For uninterrupted control of LO.P. ` 
. ..hever more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 


Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 
Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. 
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Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
. uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
.. onein the morning) are generally needed. 
i Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
. itis not more potent. With four concentrations available, it offers a high degree of | 
dosage flexibility for uninterrupted control of intraocular pressure...used alone À 
or in combination with other medication. 
When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


^PHOSPHOLINE IODIDE igege 


(echothiophate iodide for ophthalmic solution) - 
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See next page of advertisement for prescribing information. 
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PHOSPHOLINE IODIDE 


(echothiophate iodide) 3 


in the management of 


chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 


2. Where there is a quiescent uveitis or a history of this condi- 


tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating. 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. e 
Adverse Reactions: 1. Stinging, burning, lacrimation. |G 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening. obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may nave been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. | 
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Bausch & Lomb 
ophthalmic chairs 
and stands 


Two ophthalmic chairs totally new 





ORION 


Orion, the Premier B&L 
Ophthalmic Chair/Power-Poise 
Instrument Stand 


Classic beauty combined 
with advanced 
electromechanical design 
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Finely crafted for your patient’s comfort, yet of tough, 
heavy-duty construction, Orion is a chair that lasts. Its 


extremely smooth and precise electromechanical operation 


eliminates the annoying problems generally associated 
with hydraulic units. 

The outstanding features of Orion are its unusual 
flexibility and ease of operation, made possible by a new 
and different dual-control power system that allows 
completely automatic, push-button operation at your 
fingertips. In addition to back and seat controls, separate 
buttons cycle the chair automatically from upright to table 
positions and stop it at any point. The control console is 
located on each side of the chair backrest and is recessed 
to prevent accidental contact that might cause the chair to 
change position. A floor switch allows foot control when 
desired. 











Orion is truly achair that pampers 
your patient—and you, too. 

Together with the Power-Poise 
Instrument Stand, it offers an unrivaled 
combination for carrying out ophthalmic 
procedures, such as refraction, tono- 
metry, ophthalmoscopy, keratometry, 
slit lamp microscopy, eye treatment anc 
surgery—effortlessly, precisely and 
efficiently. Exceptionally high lift is 
superb for examining small patients 
(there is a children's footrest) and for 
treatment and surgical procedures. 





Libra, Ophthalmic Chair 
and Stand 


Comfortable— 
at a comfortable price 


As an economical, yet comfort-oriented approach to Ch h 
'e examination and treatment, the Libra Chair and Stand oose t e 


ohthalmic Unit warrants your consideration. A pioneer in one that fits 
; price field, its sturdy construction and power control 
atures make it first in its price class. 


Completely electromechanical, it reclines and raises, you r practice 


Itomatically, to any angle. Provides comfortable foot- and 
mrests. Puts patient at ease, whatever the procedure. best. 


1d the stand, well-balanced and well-equipped with 


iunterbalanced arms, makes you comfortable with any 
id every instrument. 


or Selection Both chairs in these s'andard colors: 


upholstery cambinations of Naugahyde and fabric: Moss Green Fern, 
cayne Blue, Cream White, Jet Black and Jade Green (all Libra 


Oyster Whiie; Melon; Gingersnap/ Coin; Opal Biue/ Oyster; and, 
nted surfaces are Oyster White). Optional colors for Orion Asparagus/Summer. Power-poise Stand: same Naugahyde color 


ur only’ Gingersnap Brown, Oyster White, Citron Yellow, selection as Orion chair. Libra Stand: side panels in standard 
ss Green, Bittersweet, Antique Gold, Opal Blue, and Sandalwood colors plus same Naugahyde color selection as in the Naugahyde 
0 available for both Orion and Libra are optional fabric combinations; all painted surfaces are Oyster White 


Bausch & Lomb ophthalmic instruments 
for Orion with Power-Poise Stand and Libra Chair and Stand 


Greens’ II Refractor 


This unit reflects improvements made to the original 
Greens’ Refractor. Synchronized cross cylinders and 
axis alignment by means of concentric knobs; 2.0 D 
Flip-Up Cylinder Loupe are but a few of the 
improvements that appear on the Greens II Refractor. 





Keratometer 


For critical measurement of corneal curvature—vital in 
every refraction and most essential in contact lens fitting— 
no instrument compares with the Bausch & Lomb 
Keratometer. 


J 






Thorpe Slit Lamp l 


Basic tool for differential diagnosis of eye pathology and 
E for contact lens fitting. Thorpe Slit Lamp ensures effective 
‘J diagnosis and rapid technique. Has wide-field binocular 
microscope and intense slit lamp illumination. Locks 
securely into position on slit lamp arm of Libra or 
Power-Poise Stand. 


Hand Instruments 


Professional Ophthalmoscope 

Lightweight with fine precision balance; covers a 
complete range of powers from +31D through —32D with 
single lens disc. 





Copeland Streak Retinoscope 

Generally accepted as the most outstanding instrument 
of its kind in use today. Features include: cleaner reflex, 
accurate and fast retinoscopy, high reliability. Especially 
valuable for use with children and patients with 
communication difficulties. 


Welch Allyn Finhoff Transilluminator 

A slender curved transilluminator that gives very brilliant 
light. Sleeve over bulb lets light come through end only. 
All metal, very rugged. A cobalt blue filter cap is available 
for use with this instrument (facilitates fitting of contact 
lenses). 





Ask for a demonstration of Orion and Libra capabilities at your nearest 
B&L Branch or B&L Ophthalmic Instrument Dealer. 


BAUSCH & LOMB (S) 


Mark of Leadership 


H H-964 Printed in U.S 





When the leading oral antiglaucomatous drug proves inadequate to the role, NEPTAZANE 
is waiting in the wings. Effective in blocking aqueous humor secretion to reduce 
intraocular pressure, it’s the long-acting carbonic anhydrase inhibitor that may be 


better tolerated in long-term therapy, or when patients fail to respond or become intolerant 
of other anhydrase inhibitors. 


Indications: For adjunctive treatment of chronic simple (open angle) glau- 
coma, secondary glaucoma, and preoperatively in acute angle cicsure glau- 
coma where delay of surgery is desired in order to lower intraocu' ar pressure. 
Contraindications: Severe (absolute) or hemorrhagic glaucoma: of doubtful 
use in peripheral anterior synechiae; chronic noncongestive aagle-closure 
glaucoma; adrenocortical, hepatic, or renal insufficiency; electrolvte imbalance 
states, e.g., hyperchloremic acidosis; sodium and potassium depletion states. 
Wajnings: Although teratcgenic effects demonstrated in rats at high doses 
haVe not been evidenced in humans, Methazolamide should not be used in 
women of child-bearing potential or in pregnancy, especially in the first trimes- 
ter, unless the expected benefits outweigh potential adverse effects 


*Chronic simple (open-angle) glaucoma and secondary glaucoma. 


P ono N 


Precautions: Use with caution in patients with cirrhosis or hepatic insuff 
ciency to forestall hepatic coma; those on steroid therapy; those with pulmc 
nary obstruction or emphysema to avoid acidosis. Electrolyte balance should b 
maintained. Although not reported thus far with this drug, reactions commo 
to sulfonamide derivatives, such as fever, leukopenia, hemolytic anemia, bon 
mar-ow depression or renal calculi, may occur. 

Adverse Reactions (relatively mild and disappear on withdrawal or dosag 
adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness, head 
ache; vertigo, mental confusion, depression, paresthesias. Urinary citrate e» 
cretion and uric acid output is decreased during use of this drug, but urinar 
calculi have not been reported. 
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What Ordinary Lenses Can't Easily Do... 









b/peropic res 
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" .. YouandPress-OnLenses Can. 





For those troublesome low visual acuity plus and minus lenses. All are made with 
problems, here is new help. Press-On adds a precision heretofore unattainable in 
start where conventional lenses leave off— Fresnel lens technology, and all have the 
at +3.00. And they go all the way to unique advantages derived from the 
+8.00. Fresnel principle — thinness, lightness, 
Ultra-thin, pre-cut D-25 segments and negligible peripheral distortion. 
apply quickly to your patient’s present Press-On lenses are now available 


glasses in a single trial 
and fitting, demonstrat- 
ing immediate effec- 
tiveness. And they 
include a proportioned, 
computer-calculated 
prismatic decentration 
for comfortable binocu- 
lar vision. 

Press-On Optics 
are also available in a 
full range of Aspheric 


exclusively and im- 
mediately from 
Mentor Division, Cod- 
man & Shurtleff, Inc., 
Randolph, Mass. 02368. 
617-961-2300. 


© 1974 Codman & Shurtleff, Inc. 
U.S. Patent No. 3,628,854 


Press-On Lenses developed 
and manufactured by 
Optical Sciences Group, Inc. 


Nlentor 





Announcement of the 


FIFTEENTH ANNUAL 
INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 

THE OPHTHALMOLOGIST 


February 20, 21 & 22, 1975 


Sponsored by 


THE RUDOLPH ELLENDER 
MEDICAL FOUNDATION, INC. 
(A Non-Profit—Tax-Exempt Organization) 
A.M.A.—approved as continuing 
medical education program 
(Twenty Hours Credit in Category 1) 


PLACE: 
Fairmont Hotel, New Orleans, Louisiana 


TUITION: 
$150.00 ($50.00 Residents and M.D.'s Assistants) 


FACULTY: 
JAMES V. AQUAVELLA, M.D., 
Rochester, New York 
VICTOR CHIQUIAR ARIAS, O.D., Mexico, D.F. 
JOS. A. BALDONE, M.D., New Orleans, Louisiana 
G. PETER HALBERG, M.D., New York, New York 
JACK HARTSTEIN, M.D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
EDWARD L. SHAW, M.D., Gainesville, Florida 
TOM SPRING, M.D., Melbourne, Australia 
JORGE N. BUXTON, M.D., New York, New York 
SPECIAL GUEST LECTURER 
TOPICS: 
Conventional Hard Contact Lenses, Hydrophilic 
Soft Gel Lenses, Silicone Lenses and Oxygen 
Permeable Hard Contact Lenses. 


WORKSHOPS: 


For Residents and Assistants 
(Basic Instructions) 


LADIES DAY: 
Activities Planned 


For further information contact: 


Jos. A. Baldone, M.D. 
Roof, Delta Towers 
Canal at Claiborne 
New Orleans, Louisiana 70112 
Ph: 504-524-9729 





Genltler than 
a drop faster 
than a blink. 
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Topical Ophthalmic Preparations 


It could make 
most of your 
ophthalmic 
topicals look 
like yesterday 
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Topical Ophthalmic Preparations 





BN {cca Inreereasons wny ~ 
EO you need 
d Welch Allynsnew . 
halogen J 
diagnostic set 









MORE LIGHT: 


The miniature halogen lamp has more than 
twice the light intensity of conventional 
incandescent sources. 


BET TER COLOR 
TEMPERATURE: 


The exclusive halogen lamp provides a 
AE, more natural light for surer, faster and more 
Iie accurate examination. 


LONGER LIFE: 


Lamp life expectancy is two to three times 
that of incandescent bulbs and higher light 
intensity is maintained throughout the life 
cycle. 


COMPARISON OF LIFE AND BRIGHTNESS OF HALOGEN 

CYCLE AND CONVENTIONAL INCANDESCENT LAMP AT 

RATED VOLTAGE TO BURNOUT UNDER AVERAGE 

CONDITIONS. 

AT 70% OF DESIGN LIFE 
LIGHT OUTPUT TO BE 85% 
OF INITIAL LIGHT OUTPUT 


l} ht 
| t— CONVENTIONAL LAMP | | 
| | | 


0 10 20 30 
LIFE/ HOURS 


HALOGEN CYCLE LAMP 





BRIGHTNESS 





These new instruments, we feel, are a major 
step forward from continuing Welch Allyn research 
to provide better diagnostic instruments. Try these 
new halogen instruments now. Ask your Welch WELCH ALLYN, INC. 

Allyn supplier for a demonstration. Set No. 99500. ^ skaneateles Falls. N.Y. 13153 








The management of 


Inflammation and ocular function. Inflam- 
matory disorders of the lids and conjunctiva are 
frequently painful and unsightly - but rarely 
sight threatening. On the other hand, inflam- 
mation of the cornea and anterior segment of 
the globe not only causes varying degrees of 
discomfort, it is potentially damaging to the 
patient's vision. Prompt control of inflammation 
may significantly reduce or completely prevent 
corneal scarring. Use of steroids may in fact 
help preserve the ocular structure: Therefore, 
the basic rationale behind the ophthalmic use of 
these compounds (Fig. 1) is to maintain func- 
tional integrity of the eye; with patient comfort 
a secondary, albeit important consideration. 


Æ Blindness 
^ If Untreated 








^ 
Corticosteroid „7 
Therapy ^4 


May Continue Although 
Suppressed 


Figure 1 — Modification of the course of chronic intraocular 
inflammation by corticosteroid therapy. The diagram is 
designed to illustrate the prevention of blindness by 
treatment, relapse with reduction of treatment, control by 
higher level treatment, and final quiescence. (Modified 
from Gordon, D.; Arch. Ophthal. 62:400, 1959.) 


Inhibition of the inflammatory process. 
Corticosteroids inhibit the inflammatory 
response, but their anti-inflammatory effect is 
palliative, not curative. Topically applied ocular 
steroids seem to exert anti-inflammatory effects 
by means of direct local action. Properly used, 


ESTERS 
ACETATES — 
TERTIARY-BUTYLACETATES 
ACETONIDES 


DISODIUM PHOSPHATES 
HEMISUCCINATES 


and the choice: 


corticosteroids may make the difference 
between useful vision and its loss? 


Effectiveness vs. side effects. The ratio of 
effectiveness to risk takes on added meaning © 
as the duration of therapy lengthens. Generally, 
as long as evidence of active inflammation 
persists, it is hazardous to discontinue therapy. 
Therefore in long standing disease or post- 
operative administration of steroids for several 
months, effects of the selected drug on 
intraocular pressure should be considered. 


Both HMS? (medrysone) and FML? (fluorometh- 
olone) have been found to have less propensity 
than dexamethasone to raise IOP.?: ^ For mild, 
external disease, HMS appears to be the drug 
of choice if your clinical judgement afiticipates 
anything but short term therapy. The same 
applies to FML when potent anti-inflammatory 
activity is required. And for those severe dis- 
orders where safety is less of a concern, due 

to a shorter duration of therapy, Pred Forte? 
(prednisolone acetate) provides a potent alter- 
native to FML. Moreover, all of these prepara- 
tions are formulated with steroid particles 
ground to a microfine state (average one micron 
in size). Any possibility of particle induced 
irritation is virtually eliminated. 


Choosing ocular steroids. A number of factors 
will play a role in your choice of a topical steroid. 
The specific indication is of course prime 
among these. For example, mild allergic con- 
junctivitis may respond well to the low potency 
of HMS. But a relatively severe uveitis probably 
demands the potent anti-inflammatory action 





Figure 2 — Comparative solubilities and effects of corticosteroid esters and free steroids. 





. ocular inflammation 
of topical steroids 


of FML or Pred Forte. Additional factors to be |...» 
considered include bioavailability (or penetra ——— 


tion), anti-inflammatory activity, duration of 
' action and side effects. 


Structural Change 










minimal 
... moderate 


a severe 


discontinuation 





CES maintenance 
LN therapy 


DOSAGE (Concentration) 





y; TIME 
Figure 3 -In mild and moderate structural change medi- 
catiofs can be discontinued following inflammatory 
inactivation. In severe structural change maintenance anti- 
inflammatory therapy is virtually always required. (Modified 
from Aronson, S. B. and Elliott, J., Ocular Inflammation., 
C. V Mosby Co. St. Louis, 1972.) 


Because of modifications in the steroid mole- 
cule or the selection of a particular salt (Fig. 2) 
FML, Pred Forte and HMS exhibit significant 
differences in the factors deemed important to 
your choice. Recent animal data5 indicate that 
prednisolone acetate exhibits maximal penetra- 
tion into the cornea; probably due to its biphasic 
solubility. In a continuation of the experiment, 
FML was shown to possess excellent anti- 
inflammatory effectiveness. Previous studies 
have shown HMS to be somewhat less potent 
than either of the others- but along with FML- 
safer in regard to IOP. In summary, a good gu:de 
in choosing a steroid may be that the less 
severe the inflammation, the less vigorous the 
treatment needs to be. (Fig. 3) 
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Allergan provides a steroid 


to meet virtually every 
clinical need. 


FML? (fluorometholone) 


Steroid induced glaucoma is a concern with 
most ophthalmologists. FML helps solve this 
problem. Clinical studies have shown that it has 
less propensity than dexamethasone to raise 
IOP. Yet FML has demonstrated comparable 
effectiveness For patients who need potent 
anti-inflammatory activity with minimal IOP 
effect, prescribe the safer potent steroid. 
Prescribe FML. 


Pred Forte? (prednisolone acetate) 
Animal studies indicate that prednisolone acetate 
provides excellent corneal penetration. Years of 
clinical use confirm the unsurpassed potency of 
Pred Forte, the Allergan brand of prednisolone 
acetate. And only Pred Forte provides your 
patients with the comfort of steroid particles 
ground to an average size of one micron. For 
maximum potency with maximum comfort, 
prescribe Pred Forte...the potent, proven steroid. 


HMS? (medrysone) 


Many mild external inflammations don't require 
the potency of an FML or Pred Forte. For super- 
ficial conditions like mild allergic conjunctivitis, 
HMS provides the anti-inflammatory activity 
you need without compromising safety. And it's 
the only topical steroid that's indicated for 
epinephrine sensitivity. HMS lets you prescribe 
a steroid to fit the condition -with safety. 


AIlERGAN 


< > Irvine, California/Pointe Claire, P.Q., Canada 


m : 


Brief Summaries for FML, HMS and Pred Forte appear on the following page. 





Allergan provides a steroid to meet  -. 
virtually every clinical need. 


FML” 


(fluorometholone) 
Liquifilm® 
Sterile Ophthalmic Suspension 


ACTIONS Inhibition of the inflammatory response to inciting agents of 
mechanical, chemical or immunological nature. No generally accepted 
explanation of this steroid property has been advanced. Adrenocorti- 
costeroids and their derivatives are capable of producing a rise in intra- 
ocular pressure. In clinical studies on patients' eyes treated with both 
dexamethasone and fluorometholone, fluorometholone demonstrated a 
lower propensity to increase intraocular pressure than did dexamethasone. 
INDICATIONS For steroid responsive inflammation of the palpebral and 
bulbar conjunctiva, cornea and anterior segment of the globe. 
CONTRAINDICATIONS Acute superficial herpes simplex keratitis. Fungal 
diseases of ocular structures. Vaccinia, varicella and most other viral 
diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hyper- 
sensitivity to the constituents of this medication. WARNINGS Steroid 
medication in the treatment of herpes simplex keratitis (involving the 
stroma) requires great caution; frequent slit-lamp microscopy is man- 
datory. Prolonged use may result in glaucoma, damage to the optic 
nerve, defects in visual acuity and fields of vision, posterior subcapsular 
cataract formation, or may aid in the establishment of secondary ocular 
infections from fungi or viruses liberated from ocular tissue. In those 
diseases causing thinning of the.cornea or sclera, perforation has been 
known to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence 
of steroid medication. Safety and effectiveness have not been demon- 
strated in children of the age group 2 years or below. Use In Pregnancy: 
Safety of the use of topical steroids during pregnancy has not been 
established. PRECAUTIONS As fungal infections of the cornea are 
particularly prone to develop coincidentally with long-term local steroid 


applications, fungus invasion must be suspected in any persistent corneal 


ulceration where a steroid has been used oris in use. Intraocular pressure 
should be checked frequently. ADVERSE REACTIONS Glaucoma with 
optic nerve damage, visual acuity or field defects, posterior subcapsular 
cataract formation, secondary ocular infection from pathogens liberated 
from ocular tissues, perforation of the globe. DOSAGE AND ADMINIS- 
TRATION 1 to 2 drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to discontinue 
therapy prematurely. 


Pred Forte? 


(prednisolone acetate) 1% 
Sterile ophthalmic suspension 


INDICATIONS For steroid responsive inflammation of the palpebral and 
bulbar conjunctiva, cornea and anterior segment of the globe. CONTRA- 
INDICATIONS Acute untreated purulent ocular infections, acute super- 
ficial herpes simplex (dendritic keratitis), vaccinia, varicella and most 
other viral diseases of the cornea and conjunctiva, ocular tuberculosis, 
and fungal diseases of the eye, and sensitivity to any components of the 
formulation. WARNINGS 1. In those diseases causing thinning of the 
cornea, perforation has been reported with the use of topical steroids. 
2. Since PRED FORTE® contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the organisms involved. 
3. Acute purulent infections of the eye may be masked or enhanced by 
the use of topical steroids. 4. Use of steroid medication in the presence 
of stromal herpes simplex requires caution and should be followed by 
frequent mandatory slit-lamp microscopy. 5. As fungal infections of the 
cornea have been reported coincidentally with long-term local steroid 


applications, fungal invasion may be suspected in any persistent corneal 
ulceration where a steroid has been used, or is in use. 6. Use of topical 
corticosteroids may cause increased intraocular pressure in certain 
individuals. This may result in damage to the optic nerve with defects in 
the visual fields. It is advisable that the intraocular pressure be checked 
frequently. 7. Use in Pregnancy-Safety of intensive or protracted use 
of topical steroids during pregnancy has not been substantiated. 
PRECAUTIONS Posterior subcapsular cataract formation has been re- 
ported after heavy or protracted use of topical ophthalmic corticosteroids. 
Patients with histories of herpes simplex keratitis should be treated with 
caution. ADVERSE REACTIONS Increased intraocular pressure, with 
optic nerve damage, defects in the visual fields. Also posterior subcapsular 
cataract formation, secondary ocular infections from fungi or viruses 
liberated from ocular tissues, and perforation of the globe when used 
in conditions where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. DOSAGE AND 
ADMINISTRATION 1 to 2 drops instilled into the conjunctival sac two 
to four times daily. During the initial 24 to 48 hours the dosage may be 
safely increased to 2 drops every hour. Care should be taken not to 
discontinue therapy prematurely. 


HMS” 


(medrysone) 

Liquifilm® 

Sterile Ophthalmic Suspension 

INDICATIONS HMS* (medrysone) is effective in the treatment of allergic 
conjunctivitis, vernal conjunctivitis, episcleritis, and epinephrine sensitivity. 
CONTRAINDICATIONS HMS” (medrysone) is contraindicated in the 
following conditions: Acute superficial herpes simplex. Viral diseases of 
the conjunctiva and cornea. Ocular tuberculosis. Fungal diseases of the 
eye. Hypersensitivity to any of the components of the drug. WARNINGS 
1. Acute purulent untreated infections of the eye may be masked, en- 
hanced or activated by the presence of steroid medication. 2. Corneal or 
scleral perforation occasionally has been reported with prolonged use 
of topical steroids. In high dosage they have been associated with corneal 
thinning. 3. Prolonged use of topical steroids may increase intraocular 
pressure, with possible resultant glaucoma, damage to the optic nerve, 
and defects in visual acuity and fields of vision. However, data from 2 
uncontrolled studies? indicate that in patients with increased intraocular 
pressure upon application of topical steroids, there is less effect on 
pressure with HMS than with dexamethasone or betamethasone. 4. Pro- 
longed use of topical corticosteroids may rarely be associated with 
development of posterior subcapsular cataracts. 5. Systemic absorption 
and systemic side effects may result with the use of topical steroids. 
6. HMS* (medrysone) is not recommended for use in iritis and uveitis as 
its therapeutic effectiveness has not been demonstrated in these condi- 
tions. 7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested. 
8. Prolonged use may aid in the establishment of secondary ocular 
infections from fungi and viruses liberated from ocular tissue. Use in 
Pregnancy: The use of topical steroids in pregnancy should be limited to 
conditions serióus enough to warrant such treatment, so that possible 
risk to the fetus may be justified by the expected benefit to the mother. 
PRECAUTIONS With prolonged use of HMS° (medrysone) the intraocular 
pressure and lens should be examined periodically. In persistent corneal 
ulceration where a steroid has been used, or is in use, fungal infection 
should be suspected. ADVERSE REACTIONS Occasional transient 
stinging and burning may occur on instillation. DOSAGE AND ADMINIS- 
TRATION 1 to 2 drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to discontinue 
therapy prematurely. 


AIIERGAN 
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arnes-Hind now brings you 

Soft Mate, a unique new soft hydrophilic 
contact lens cleaner for the HydroCurve" 
(hefilcon A) Contact Lens PHP? 


Soft Mate Cleaner is an especially formu- 
"lated cleaning solution for soft contact 
lenses. It is designed to effectively remove k 
the naturally occurring tear residues end 
other tenacious deposits frequentl 
associated with soft lens wearing. I contains: 
* an active non-ionic surfactant system 
for cleaning. 
* a surface active polymer with slight 
viscosity for easy handling. 
* an alkaline pH to minimize removal of 
proteinaceous debris. 


The Soft Mate formula comes in a sterile 

reserved isotonic vehicle. In use, Soft 

ate is readily rinsed off the lens, leaving 
it sparkling and hygienically clean. 
Provide your HydroCurve patients wi:h 
Soft Mate. It is now available in quantity 
through Soft Lenses, Inc., 8006 Enginser 
Road, San Diego, California 92111, or your 
patients can purchase it conveniently over 
the counter at their local pharmacy. 


How Supplied: 30 ml plastic bottle, List No. B 6:0 


* — e 
Contents: Octylphenoxy (oxyethylene) ethano! and t 
Hydroxyethyl cellulose in isotonic sodium chloride In nova Ive 
solution preserved with thimerosal 0.004% and disodium 


edetate 0.2%. advance in 
E oie a Inc. soft lens cleaning 


Sunnyvale, California 94086 





HydroCurve™ Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,657) Trade Mark of Automated Optics, Inc. 


Pure Comfort 


Comfort Drops™, the soothing 

new solution from Barnes-Hind" 
that conditions and cares for contact 
lenses. It’s the first solution to 
cushion, rewet and clean contact 
lenses while they are being worn. 
With no stinging or blurring. 


Comfort Drops will not only bridge 
the initial adjustment period 
experienced by many new contact, 
lens patients, but will also provide 
mid-day comfort for all contact 
lens wearers. 


Recommend Comfort Drops . .. 
pure comfort for contact lens 
wearers...any time of day. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road, Sunnyvale, California 94086 


DROPS" 


to 

Co, Rewet & Clean 
Contact Lomes 

While They Are Being Worn 





;"THE'GUIBOR 
' EXPO BANDAGE 


THE GUIBOR 
CANALICULUS INTUBATION 





OUR CONCEPT IS CLEAR 


INDICATIONS: exposure keratopathy, corne- 
al exposure, lid scarring with exposure 
keratopathy, ptosis surgery, dry eye (keratitis 
sicca). Useful in those conditions where 
corneal exposure occurs and a moist chamber 
is desirable. Vision is not hindered or 
occluded. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each 


INDICATIONS: Traumatic reconstruction of 
lacerated canaliculus and those cases involving 
dacrocystorhynostomy with obstruction of 
the common canaliculus and in children with 
lacrimal obstruction. 


CONSTRUCTION: Two specially arched 
stainless steel probes bonded to an inter- 
mediary length of silicone tubing. 


AVAILABILITY: Each intubation set is indi- 
vidually packaged and sterile. Adult and 
Pediatric sizes. 


individually packaged & sterile. U.S. Pat. pend. 
oe 


Expo Bandage @ $3.60/dozen 


ORDER BLANK 


Canaliculus Intubation Set (Adult or Pediatric) @ $6.25 ea. 





TOTAL 





*make all checks payableto PROCEDURE MEDICAL PRODUCTS Ltd. 


P.O. BOX 229 NEW YORK, N.Y. 10033 
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)...a better way 
to the eye: 
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xin B-Neomycin- 
idin 5 


Each cc contains: Aerosporin® brand Polymyxin B Sulfate 5000 units; neomycin 
ulfate 2.5 mg (equivalent to 1.75 mg of neomycin base); gramicidin 0.025 mg, in : 
olution containing the inactive ingredients alcohol! (0.596), propylene glycol, 

pxyethylene polyoxypropylene compound, sodium chloride, and purified water 

rvative: thimerosa! 0.001%). Available in the new 10 cc Drop Dose™ Plastic 

et Bottle. Also available in a 10 cc glass bottle with sterile dropper. 








Neosporin’ 
. . Ophthalmic 
SM Solution, Sterile 
` Polymyxin B- 
- Neomycin- 
. Gramicidin 
CONTRAINDICATIONS: 
This product is contraindicated 
in those persons who have 


shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may result in 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur Which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


x Burroughs Wellcome Co. 
3 Research Triangle Park 
Wellcome / North Carolina 27709 


pillow talk 
from Keeler - 


Innovation from Keeler—the new 
headrest pillow. This polyether 


pillow is the answer to secure and 2. Adult Fixation 
comfortable support of the head in (insert 1 removed) 
all ophthalmic procedures. 1. Children’s - 
The head control pillow is support g 
designed to accommodate both * 3 
adults and children. Even the * & 
barrel-chested patient can be * á 
put in the proper position by 3 





the addition of an extra 
Support cushion provided. 
The firmest control can 
be provided by the 
removal of the insert forms 





within the pillow. BU we wo 
Inexpensive and he : c BEY 

autoclavable, the z Deed 

Keeler Headrest pillow 3. Additional 

by Diversatronics, Inc. support cushion 


is fast becoming standard for barrel-chested patient. 


equipment. $ 6 00 (For extra firm control, 
m 


remove all inserts.) 


This pillow is standard equipment with the new Chan Wristrest. 


EmE — (QKEELERIEN 






456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
KOP85 Headrests at $6. Total 


Add $1.50 for postage and handling. $ 
Calif. orders include 6% sales tax, Pa. orders 6%. t 


Enclcsed is my check for. Bill me 


Please send me 





Name 


Address 





City State EN 


Zip Phone 

























fo prevent 
scleral collapse 
during intraocular surgery. 


Available in four sizes. 

15-130 small 16mm £ ring 
15-131 medium 17mm £ ring 
15-132 large 18mm £ ring 
15-133 X-large 19mm £ ring 


Reference: Transactions American Academy of 
Ophthalmology and Otolaryngology, March - 
April 1972 and Annals of Ophthalmology, Feb- 
ruary 1973. 
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Bleph-10 (Sodium Sulfacetamide) 10% . 
is hard on the bacteria and soft on your patients' eyes. 


Ophthalmic sulfa solutions often sting. range of gram-positive and gram-negative 
Liquifilm® is the vehicle that helps soten organisms. In the treatment of conjunc- 
that sting. Bleph® 10 is the only sulfa that tivitis, corneal ulcer and other superficial 
has Liquifilm. Bleph®10 (sodium sulfa- eye infections due to susceptible organisms, 
cetamide) 1096 Liquifilm? is the soft sulfa. Bleph-10 is anything but soft in terms of 
But because it may be soft on sulfa stnc, the relief it affords. 

doesn't mean Bleph-10 is soft on infections. So be hard on the bacteria and soft on 
Bleph-10 is bacteriostatic against a wide your patients’ eyes. Prescribe Bleph-10. 


BLEPH-10 (sodium sulfacetamide) ophthalmic solution. Sodium sulfacetamide. . . 10.095. Liquifilm (polyvinyl 
alcohol). . .1.4%. Contraindications: Hypersensitivity to sulfonamide preparations. Precautions: The solutions 
are incompatible with silver preparations. Nonsusceptible organisms, including fungi, may proliferate with the use 


of this preparation. Sulfonamides are inactivated by the aminobenzoic 
acid present in purulent exudates. A €RGAN Irvine, California/Montreal, Canada 


NEW ORLEANS ACADEMY 
OF OPHTHALMOLOGY 


Announces its Twenty-Fourth 
Annual Symposium Course on 


“NEURO-OPHTHALMOLOGY” 


An A.M.A. Approved Course for Continuing Medical Education 


February 22-26, 1975 The Fairmont-Roosevelt Hotel 
New Orleans, Louisiana 


GUEST SPEAKERS 


Neuro-Ophthalmologists 


Ronald M. Burde, M.D. 

Assoc. Prof. of Ophthalmology 

Washington University 
School of Medicine 


St. Louis, Missouri Arthur Jampolsky, M.D. 
Joel S. Glaser, M.D. Director of Smith-Kettlewell 
Asst. Prof. of Ophthalmology Institute of Visual Sciences & 
and Neurosurgery Department of Visual Sciences 
Bascom Palmer Eye Institute University of the Pacific 
University of Miami School san Francisco, California 
of Medicine Diplopia from a neurological 
Miami, Florida point of view - acquired 


muscle palsies. 
Robert W. Hollenhorst, M.D, 
Department of Ophthalmology 


Mayo Clinic Collin S. MacCarty, M.D. 
Rochester, Minnesota Chairman 
Dept. of Neurological Surgery 

Norman J. Schatz, M.D. Mayo Clinic 
Asst. Dir. of Neurology Rochester, Minnesota 

at Wills Eye Hospital Visual loss without ocular 
Asst. Prof. of Neurosurgery cause—neurosurgical 

at Thomas Jefferson University diagnosis and treatment 


Philadelphia, Pennsylvania 


Henry J. L. Van Dyk, M.D. 

Chairman, Division of Ophthalmology 
University of Utah 

Salt Lake City, Utah 


Registration Fee 


$175.00 For Practicing Ophthalmologists 
75.00 For Residents Outside Louisiana 
Accompanied by a letter of identification 
from Chief of Service 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
515 Audubon Building, 931 Canal St. 
New Orleans, Louisiana 70112 
(504) 524-0085 
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for treatment of — 
HERPES SIMPLEX KERATITIS 


brand of 


STOXIL 





IDOXURIDINE 


offers two convenient 
' dosage forms 


Day — 'Stoxil' Solution (0.1%) is more 
convenient for daytime use. Recommended 
dosage is one drop in each infected eye 
every hour (and every 2 hours at night). 


Before prescribing, see complete prescribing informa- 
tion in SK&F literature or PDR. The following is a brief 
summary. 


Indications: Only in the treatment of herpes simplex 
keratitis. 


Description: ‘Stoxil’ Ophthalmic Solution contains 
idoxuridine (5-iodo-2’-deoxyuridine) 0.1% (1 mg./ml.) 
in distilled water; sterile when packaged. Preserved 
with thimerosal, 1:50,000. ‘Stoxil’ Ophthalmic Oint- 
ment contains idoxuridine 0.5% (5 mg./gram) in a 
petrolatum base. (White petrolatum and liquid petro- 
latum are inactive ingredients.) 


Contraindications: Contraindicated in patients with 
"known or suspected hypersensitivity to any of its 
components. 


Warning: Usage in Pregnancy — ldoxuridine should 
beadministered with caution in pregnancy or in women 
of childbearing potential. Although teratogenic effects 





Night — 'Stoxil' Ointment (0.595) is convenient 


for h.s. applicat:on, since one dose is sufficient 


tor the entire night. (If desired for daytime use, 
the remaining 4 applications should be made q4h.) 


were reported in cne study with rabbits when idoxuri- 
dine was instilled nto the eye, these effects were not 
observed in a subsequent. more detailed study, even 
at doses subsentielly higher than those in the preced- 
ing study. 


Precautions: Some strains of herpes simplex appear 
to be resistant If there is no response in epithelial 
infections after 7 cr 8 days of treatment, other forms of 
therapy shculc be considered. 


The recommended frequency and duration of ad- 
ministratior should not be exceeded. 


'Stoxil is rat effective in corneal inflammations in 
which the viras is rot present. 


Corticosterotls are usually contraindicated in herpes 
simplex keratit s. 


Boric acid shculd not be used dur ng the course of 
therapy. 


'Stoxi Ophthalmic Solution should not be mixed 
with other medications. 


Adverse Reactions: Occasionally irritation, pain, 
pruritus, inflammation, edema of the eye or lids and, 
rarely, allergic reactions have been reported. Photo- 
phobia has occurred. Occasionally, corneal clouding, 
stippling and small punctate defects in the corneal 
epithelium have been observed. The punctate lesions 
may be a manifestation of the infection. 

How Supplied: 0.195 Ophthalmic Solution (1 mg./ml.), 
in 15 ml. bottles with dropper; 0.5% Ophthalmic Oint- 
ment (5 mg./gram) in 4 gram tubes. 

Stability: The Solution should be stored in refrigerator 
until dispensed. ‘Stoxil’ Ophthalmic Ointment does 
not require refrigeration. 


Smith Kline & French Laboratories SI&F 
Division of SmithKline Corporation, Phila., Pa. 19101 


Announcing VOLUMES 5 and 6 
THE EYE 


edited by HUGH DAVSON and L. T. GRAHAM, Jr. 


When the first edition of 7he Eye ap- 
peared in 1962, the four-volume treatise 
was immediately recognized as the defini- 
tive work in its field. Since that time, ad- 
vances in knowledge and technology have 
been so rapid that it was deemed neces- 
sary to bring out a revised, up-dated, and 
expanded edition. This new edition covers 
all the topics contained in the first edition 
— plus the comparative physiology of the 
eye. The accumulation of material on this 
topic was so extensive that two new 
volumes were required to cover it ade- 
quately. Now the treatise, when complete, 
will consist of six volumes, instead of the 
original four. 


VOLUME 5/Comparative Physiology 
TENTATIVE CONTENTS: J. Francois and 
A. Neetens: Comparative Anatomy of the 
Vascular Supply of the Eye in Vertebrates. 
D. F. Cole: Comparative Aspects of the In- 
traocular Fluids. A. C. Tripathi: Compara- 
tive Physiology and Anatomy of the Out- 
flow Pathway. G. Duncan: Comparative 
Physiology of the Lens Membranes. A. M. 
Clayton: Comparative Aspects of Lens 
Proteins. 

1974, in preparation 


CONTENTS: The History of Elec- 
troretinography. Elements of Elec- 
troretinal Recording. Potentials in the In- 
vertebrate Eye. Physiology of the Verte- 
brate Electroretinogram. Comparative 
Vertebrate Response. Fundamental 


Volume 1 of the revised edition of 7he 
Eye was published in 1969, and Volume 3 
in 1970. Volumes 5 and 6 (the new 
volumes on comparative physiology) will 
appear in the fall of 1974, and Volumes 2 
and 4 (each in two parts) are now in prep- 


aration. 


This treatise provides an integrated, 
authoritative account of the physiology of 
the eye. The chapters have been planned 
and written to form a readable advanced 
text. Detailed anatomical descriptions of 
each part of the eye have been included in 
the appropriate individual sections, where 
they are given in their immediate physio- 
logical context. 


VOLUME 6/Comparative Physiology 
CONTENTS: A. A. Weale: Natural History i 
of Optics. J. J. Wolken: Comparative 
Structure of Invertebrate Photoreceptors. 
W. R. A. Muntz: Comparative Aspects in 
Behavioural Studies of Vertebrate Vision. 
M. W. Dubin: Anatomy of the Vertebrate 
Retina. F. S. Werblin: Organization of the 
Vertebrate Retina: Receptive Fields and 
Sensitivity Control. L. T. Graham, Jr.: 
Comparative Aspects of Neurotransmiters 
in the Retina. R. N. Lolley and S. Y. 
Schmidt: Metabolism of the Vertebrate 
Retina. Author Index-Subject Index. 

1974, 432 pp. $43.00/ £ 20.65 
Subscription price: $36.55/ £ 17.50 


THE ELECTRORETINOGRAM 


by JOHN C. ARMINGTON 


Characteristics and Properties of the 
Human Electroretinogram. The Elec- 
troretinogram and Psychophysics. Human 
Spectral Sensitivity and Color Vision. The 
Clinical Electroretinogram. 

1974, 480 pp., $31.50/ £15.10 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 


24-28 OVAL ROAD, LONDON NW1 7DX 


ACADEMIC PRESS, INC. (AP. 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


ANNOUNCING: 
A FIRST IN DRUG THERAPY 
A FIRST IN OPHTHALMOLOGY 














PILO-20 and PILO-4O 
(PLOCARPINE) 


OCULAR THERAP=UTIC SYSTEMS 






GLAUCOMA IOP” MEDICATION 
AROUND-THE-CLOCK FOR A FULL WEEK 
FROM A SINGLE UNIT 


simple (open angle) glaucoma ** intraocular pressure 
See last page for prescribing information. 








Ocusert PLOo-20 
Ocuserf »io-4o 





(PLOCARPINE) 
OCULAR THERAPEUTIC SYSTEMS 


New dimensions in glaucoma’ therapy 


Precise programmed delivery of medication for 
control of |.0.P around-the-clock for a full week 





from a single unit inserfion 


Satisfactory hypotensive response with a four- to 
eightfold reduction in dosage 


Constant low levels of drug-induced myopia 
and miosis achieved approximately 2-4 hours 


after placement 


Opportunity for enhanced patient compliance 





Product features which may lead to a more normal 


life for your patients 


XX M 





With the OCUSERT (pilocarpine) Ocular 
Therapeutic Systems, ALZA introduces the first 
precision delivery system for the control of 
elevated intraocular pressure in glaucoma.* 


Around-the-clock therapy 

The OCUSERT System releases pilocarpine to 

the eye at a precise programmed rate for seven 
full days, 24 hours a day...even during the 
patient's sleeping hours. 


Low effective dosage 

Intraocular pressure reduction with the OCUSERT 
System for an entire week is achieved with 3.4 mg 
or 6.7 mg pilocarpine (20 mcg or 40 mcg x 24 x 7, 
respectively), as appropriate to individual 
patient needs. 


Low drug-induced visual disturbances 
During the first several hours after insertion of an 
OCUSERT pilocarpine System into the conjunctival 


* chronic simple (open angle) glaucoma 





cul-de-sac, induced myopia, approximately —1.5 
diopters, may occur, particularly in younger 
patients (generally under 50 years of age). 

The amount of induced myopia decreases after 
2-4 hours to a low baseline level, approximately 
—0.5 diopters, which persists for the therapeutic 
life of the OCUSERT System. Pilocarpine-induced 
miosis parallels the induced myopia. 


Low drug concentration in rabbit ocular 
tissues 

Following '^C-pilocarpine eye drop treatment, 
the initial levels of pilocarpine in the cornea, 
aqueous humor, ciliary body and iris are 3 to 5 
times higher than the corresponding levels with 
the OCUSERT System, declining over the next six 
hours to approximately the tissue concentrations 
maintained by the OCUSERT System. In contrast, 
in the lens and vitreous the ^C-pilocarpine 
concentrations remain consistently high from eye 
drops with administration repeated every 6 hours 
and do not return to the constant low levels 











l. In convertional eye drop therapy, ocular tissues receive high 
concentrations of medication which then decline through 
therapeutic levels into ineffectiveness. This cycle is repeated 
with each administration, as shown in the conceptual 
illustratior below. 
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maintained by the OCUSERT System as long as 
pilocarpine drops are continued. The concentrc- 
tion of pilocarpine does not accumulate in ocular 
tissues during OCUSERT System use in rabbits. 


91% (139 patients) preference for OCUSERT: 
therapy 

The OCUSERT System, when placed in the cul-de- 
sac of the eye, is in contact only with the relatively 
insensitive conjunctiva. The System is comfortable 
and convenient. Of those patients who used the 
OCUSERT System in clinical studies for more than 
two weeks, 75% (229 of 302 patients) preferred 

it to previously used pilocarpine eye drops. 

Of 152 patients who continuously wore the unit 
for more than three months, 139 (9196) preferred 
the OCUSERT System to pilocarpine eye drops. 


91% 100% 
With just a single placement per week, require- 
ment for patient participation in the therapeutic 
process is minimized and the opportunity for 
patient compliance enhanced. 


With OCUSERT System therapy, patients do not 
have to plan their lives around a therapeutic 
regimen. Because of the low, constant level of 
drug-induced myopia achievable with OCUSERT 
system therapy, patients may drive, write, read or 
use their eyes for normal activities. They may wear 
contact lenses, or continue with concomitant 
therapy. They may return to their former routines. 


However, the patient should be advised to 
perform the weekly insertion at bedtime so by 
morning the initially greater myopia will be 
reduced to a stable level (—0.5 diopters in 
young subjects). 


How the OCUSERT Therapeutic System works 
The OCUSERT Therapeutic System is comprised o: 


pilocarpine 
reservoir 


rate-controlling 


annular ring 





2. With OCUSERT Pilo-20 and OCUSERT Pilo-40 (pilocarpine) 
Ocular Trerapeutic Systems, a precise programmed level of 
drug is delivered over a predetermined period of time. This 
provides an optimum constant level of drug in the tissues, 
pictured in the conceptual illustration above. 


four laminated elements — all of which are 
compatible with the tissues of the eye. 


The reservoir contains the drug pilocarpine. 
Polymer membranes encase the System at top 
and bottom. The precise molecular structure of 
these membranes controls the passage of pilo- 
carpine fom the System into the eye. 


When the patient places the OCUSERT System in 
the eye, the drug is diffused to the eye from the 
reservoir through the membranes. Thus, a constant 
and precictable movement of drug from the 
System reservoir to System membranes to the eye 
takes place. 


ALZA: THE THERAPEUTIC SYSTEMS COMPANY 


ALZA is dedicated solely to the creation of 
Therapeutic Systems for the physician. These 
Systems offer a precise programmed means for 
optimizing drug therapy. At the same time, by 
utilizing known drugs and by minimizing interfer- 
ence in body processes, ALZA Therapeutic 
Systems are a conservative approach to drug 
therapy. ALZA Systems are precision pharma- 
ceutical products with extraordinary benefits, 
both for physician and patient. 


For more detailed information on OCUSERT 
Therapeutic Systems, write: Medical Services, 
Alza Pharmaceuticals, 950 Page Mill Road, 
Palo Alto, California 94304. 


See last page for prescribing information. 


alza 


The therapeutic systems 
company 


GLAUCOMA LOP MEDICATION AROUND-THE-CLOCK FOR A ` 


FULL WEEK FROM A SINGLE UNIT 


Ocusert® Pilo-20 and 


(pilocarpine) 
Ocular Therapeutic System 
20 mcg/hr. for one week 


Ocusert® Pilo-40 


(pilocarpine) 
Ocular Therapeutic System 
40 mcg /hr. for one week 


DESCRIPTION: OCUSERT® pilocarpine system is an elliptically shaped unit 
designed for continuous release of pilocarpine following placement into the cul- 
de-sac of the eye. Clinical evaluation in appropriate patients has demonstrated 
therapeutic efficacy of the system in the eye for one week. Two strengths are avail- 
able, Pilo-20 and Pilo-40 


OCUSERT® systems contain a core reservoir consisting of pilocarpine and alginic 
acid. The core is surrounded by an ethylene/vinyl acetate (EVA) copolymer 
membrane which controls the diffusion of pilocarpine from the OCUSERT® system 
into the eye. The Pilo-40 membrane contains di(2-ethylhexyl) phthalate, which 
increases the rate of diffusion of pilocarpine across the EVA membrane. Cf the 
total content of pilocarpine in the Pilo-20 or Pilo-40 system (5 mg or 11 mg, 
respectively), a portion remains in the unit acting as the thermodynamic diffusional 
energy source to release the drug. The alginic acid component of the core is not 
released from the system. The readily visible white margin around the system 
contains titanium dioxide. The Pilo-20 system is 5.7 x 13.4 mm on its axes and 
0.3 mm thick; the Pilo-40 system is 5.5 x 13 mm on its axes and 0.5 mm thick 


Release Rate Concept: With the OCUSERT® system form of therapy, the particular 
strength is described by the rated release, the mean release rate of drug from the 
system over seven days, in micrograms per hour. To cover the range of drug 
therapy needed to control the increased intraocular pressure associated witn the 
glaucomas, two rated releases of pilocarpine from the OCUSERT® system are 
available, 20 and 40 micrograms per hour, for one week 


During the first few hours of the seven day time course, the release rate is higher 
than that which occurs over the remainder of the one-week period, releasing at 
three times the rated value in the first hours and dropping to the rated value in 
approximately six hours. A total of 0.3 mg to 0.7 mg pilocarpine (Pilo-20 or Pilo-40, 
respectively) is released during this initial six-hour period (one drop of 296 pilocar- 
pine ophthalmic solution contains 1 mg pilocarpine). During the remainder of the 
seven day period the release rate is within + 20% of the rated value 


CLINICAL PHARMACOLOGY: Pilocarpine is released from the OCUSERT* 
system as soon as it is placed in contact with the conjunctival surfaces. Pilocar- 
pine is a direct acting parasympathomimetic drug which produces pupillary 
constriction, stimulates the ciliary muscle, and increases aqueous humor outflow 
facility. In association with the increase in outflow facility, there is a decrease in 
intraocular pressure. Pilocarpine also induces transient myopia, generally more 
pronounced in younger patients. 


The levels of '*C-pilocarpine in the ocular tissues of rabbits following OCUSERT* 
system and eyedrop administration have been determined. The OCUSERT* 
system produces constant low pilocarpine levels in the ciliary body and iris 
Following '*C-pilocarpine eyedrop treatment, the initial levels of pilocarpine in the 
cornea, aqueous humor, ciliary body and iris are 3 to 5 times higher than the 
corresponding levels with the OCUSERT® system, declining over the next six 
hours to approximately the tissue concentrations maintained by the OCUSERT* 
system. In contrast, in the lens and vitreous the '^C- pilocarpine concentrations 
remain consistently high from eyedrops and do not return to the constan: low 
levels maintained by the OCUSERT® system. The concentration of pilocarpine 
does not accumulate in ocular tissues during OCUSERT* system use 


Clinical Results: The ocular hypotensive effect of both the Pilo-20 and Piio-40 
systems is fully developed within 1¥2 to 2 hours after placement in the cul-de-sac 
A satisfactory hypotensive response is maintained around-the-clock. Intraocular 
pressure reduction with the OCUSERT* system for an entire week is achieved 
with either 3.4 mg or 6.7 mg pilocarpine (20 mcg or 40 mcg times 24 x 7, 
respectively), as compared with 28 mg administered as a 2% ophthalmic solution 
four times a day 


During the first several hours after insertion of an OCUSERT* pilocarpine system 
into the conjunctival cul-de-sac, induced myopia may occur, particularly in 
younger patients. The amount of induced myopia decreases after the first several 
hours to a low baseline level, approximately 0.5 diopters, which persists for the 
therapeutic life of the OCUSERT® system. Pilocarpine-induced miosis parallels 
the induced myopia. 


Of the 302 patients who used the OCUSERT® system in clinical studies for more 
than two weeks, 229 (7596) preferred it to previously used pilocarpine eyedrops 
This percentage increased with further wearing experience 


INDICATIONS AND USAGE: OCUSERT* pilocarpine system is indicated for 
control of elevated intraocular pressure in pilocarpine responsive patients. Clini- 
cal studies have demonstrated OCUSERT* system efficacy in certain glauco- 
matous patients 


The patient should be instructed on the use of the OCUSERT* system and should 
read the package insert instructions for use. The patient should demonstrate to the 
ophthalmologist his ability to place, adjust and remove the units. 


Concurrent Therapy: The release rate of pilocarpine from the OCUSERT* system 
is not influenced by carbonic anhydrase inhibitors, epinephrine ophthalmic solu- 
tions, fluorescein, or anesthetic, antibiotic or anti-inflammatory steroid ophthalmic 
solutions. The availability of these medications to the eye is not affected by the 
presence of the OCUSERT® system. The occurrence of mild bulbar conjunctival 
edema which is frequently present with epinephrine ophthalmic solutions is not 
influenced by the OCUSERT® pilocarpine system 


CONTRAINDICATIONS: OCUSERT® pilocarpine system is contraindicated 
where pupillary constriction is undesirable, such as glaucomas associated with 


acute inflammatory disease of the anterior segment of the eye, and glaucomas 
occurring or persisting after extracapsular cataract extraction where posterior 
synechiae may occur. 


WARNINGS: Patients with acute infectious conjunctivitis or keratitis should be 
given special consideration and evaluation prior to the use of the OCUSERT* 
pilocarpine system. 


PRECAUTIONS: OCUSERT* pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not been established. Although 
epinephrine ophthalmic solutions may be used effectively in conjunction with the 
OCUSERT* system, the conjunctival erythema and edema associated with 
epinephrine ophthalmic solutions are not substantially altered by concómitant 
OCUSERT® pilocarpine system therapy 


ADVERSE REACTIONS: Ciliary spasm is encountered with pilocarpine usage 
but is not a contraindication to continued therapy unless the induced myopia is 
debilitating to the patient. Irritation from pilocarpine has been infrequently encoun- 
tered and may require cessation of therapy depending on the judgement of the 
physician. True allergic reactions are uncommon but require discontinuation of 
therapy should they occur. 


Some patients may notice signs of conjunctival irritation, including mild erythema 
end/or edema with slight increase in mucus secretion when they first use 
OCUSERT® pilocarpine systems. These symptoms tend to lessen or disappear 
efter the first week of therapy. 


DOSAGE AND ADMINISTRATION: 

Initiation of Therapy: A patient whose intraocular pressure has been controlled by 
1% or 2% pilocarpine eyedrop solution has a higher probability of pressure control 
with the Pilo-20 system than a patient who has used a higher strength pilocarpine 
solution and might require Pilo-40 therapy. However, there is no direct correlation 
between the OCUSERT® system (Pilo-20 or Pilo-40) and the strength of pilocar- 
pine eyedrop solutions required to achieve a given level of pressure lowering. The 
OCUSERT® system reduces the amount of drug necessary to achieve adequate 
medical control; therefore therapy may be started with the OCUSERT® Pilo-20 
System irrespective of the strength of pilocarpine solution the patient previously 
required. The patient should then return during the first week of therapy for 


evaluation of his intraocular pressure á 


Since the pilocarpine-induced myopia from the OCUSERT® Pilo-20 system occurs 
in the first several hours of therapy (average of 1.4 diopters in a group of young 
subjects), the patient should be advised to place the system into the Conjunttival 
cul-de-sac at bedtime. By morning the myopia is at a stable level (about 0.5 
diopters in young subjects). 


lf the pressure is satisfactorily reduced with the OCUSERT® Pilo-20 system the 
patient should continue its use, replacing each unit every 7 days. If the physician 
desires intraocular pressure reduction greater than that achieved by the Pilo-20 
system, the patient should be transferred to the Pilo-40 system. If necessary, an 
epinephrine ophthalmic solution or a carbonic anhydrase inhibitor may be used 
concurrently with OCUSERT® system in their usual doses and dosage forms. 


After a satisfactory therapeutic regimen has been established with the 
OCUSERT® pilocarpine system, the frequency of follow-up should be determined 
by the ophthalmologist according to the status of the patient's disease process 


Placement and Removal of the OCUSERT* System: The OCUSERT* system is 
readily placed in the eye by the patient, according to patient instructions provided 
in the package. The insiructions also describe procedures for removal of the 
system. It is strongly recommended that the patient's ability to manage the 
place ment and removal of the system be reviewed at the first patient visit after 
initia: 3n of therapy 


Sanitary Handling: Patients should be instructed to wash their hands thoroughly 
with soap and water before touching or manipulating the OCUSERT® system. 


OCUSERT® System Retention in the Eye: During the initial adaptation period, the 
OCUSERT® unit may slip out of the conjunctival cul-de-sac onto the cheek. The 
patient is usually aware of such movement and can replace the unit without 
difficulty. In the event a displaced unit contacts unclean surfaces, rinsing with tap 
water before replacing is advisable. Obviously, bacteriologically contaminated 
units should be discarded and replaced with a fresh unit 


In those patients in whom retention of the OCUSERT® unit is a problem, it should 
be remembered that superior cul-de-sac placement is often more desirable. The 
OCUSERT® unit can be manipulated from the lower to the upper conjunctival 
cul-de-sac by a gentle digital massage through the lid. This technique is readily 
learned by the patient. If possible the unit should be moved to the upper conjunc- 
tival cul-de-sac before sleep for best retention. The patient should be instructed to 
check for the presence of the OCUSERT® unit before retiring at night and upon 
arising 


HOW SUPPLIED: OCUSERT® Pilo-20 or Pilo-40 systems are available in pack- 


ages containing eight individual sterile systems. 


STORAGE AND HANDLING: 
Store under refrigeration (36°-46°F) 

DIVISION OF ALZA CORPORATION 
950 PAGE MILL ROAD 


CAUTION: U.S. Federal law prohibits 
dispensing without prescription. 
PALO ALTO, CALIFORNIA 94304 


(O ALZA CORP. 1974 





-^Pediatric Restraint 
PAPOOSE BOARD 


. . . holds frantic child permitting 
examination or treatment of any 
part of the body while maintaining 
full restraint. 





e Protects from - 
Self Injury 
P . . e Opposing Flaps 
Held Securely | 
by Velcro 


e All Flaps X 
Detachable for . 
Easy Cleaning 





S-4658-L Papoose Board, Pediatric Restraint: can be effectively used 
to immobilize 6-12 year old child in less than 60 seconds... .$89.50 


S-4658-R Papoose Board, Pediatric Restraint: same as S-4658-L 
except small size for 2-5 year Oldies oka cece cec ens $59.50 


storz 
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STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 





All right doctor, fell us. 
What epinephrine 


- can deliver stability, 
low cosi, 


convenience, 


four strengths, 
and two sizes? 
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EPIFRIN® 
(l-epinephrine) ophthalmic solution 
Contains: Indications: Chronic simple glaucoma. 
levo-epinephrine (as the HCl) Contraindications: Should not be used in patients 
0.25% *, 0.5%, 1%, 2% who have had an attack of narrow angle glaucoma 
with: benzalkonium chloride, sodium metabisulfite, since dilation of the pupil may trigger an acute 
disodium edetate, and purified water. *The 0.25% 
formulation also contains sodium chloride. 
Actions: The capacity of Epifrin® (l-epinephrine) eye pain or ache, browache, headache, conjunctival 
to decrease the aqueous inflow in open-angle hyperemia and allergic lid reactions. Adrenachrome « 
glaucoma has been well documented. Studies have deposits in the conjunctiva and cornea after 
also shown that prolonged topical epinephrine prolonged epinephrine therapy have been reported. 
therapy offers significant improvement in the Epinephrine has been reported to produce macular 
coefficient of aqueous outflow. edema in some aphakic patients and should be used 
EPIFRIN is effective alone in reducing intraocular with caution in these patients. 
pressure, and is particularly useful in combination Precautions: Epinephrine in any form is relatively 
with miotics for the difficult-to-control patients. uncomfortable upon instillation. However, discom- 
The addition of EPIFRIN to the patient's regimen fort lessens as the concentration of epinephrine 
often provides better control of intraocular pressure 


attack. 
Warnings: Undesirable side reactions may include: 


decreases. ee 
Should be used with caution in patients with a 


than miotics alone. 


TIDUpeemtensn meum ~ Only tpirin* nas it all! 


Á Y The five leading epinephrines account for 


better than 98% of the total epinephrine 
used in the U.S.A. Of these five, only 
Epifrin® delivers all of these advantages to 
you and your patient. 


Cost: Epifrin is the least expensive by far... 
as much as 43% less... 15¢ less per ce. (1) 


elderly patient on a fixed income using it 
every day for the rest of your life. 


| Convenience: Of these five epinephrine 
preparations, only Epifrin comes in the 
convenient, unbreakable plastic dropper 
bottle. Your older glaucoma patients, who 
may have a vision problem to begin with, 
don't have to worry about spilling or break- 
age...and, it's easier to instill the drops 
orn with the Epifrin bottle. 


Strength: Only Epifrin provides four effica- 
cious concentrations . . . V4 96, V2 20, 196, 
2% ...to meet the various and changing 
patient requirements. Higher strengths for 
maximum IOP effect or lower strengths for 
minimum side effects . . . Epifrin offers the 
most complete range. 


Size: Epifrin alone comes in two sizes: a 5 cc 
starter size to titrate the patient; a 15 cc 
for economical, long-term therapy. V4 % 
concentration is packaged in 15 cc size only. 


Stability: Epifrin can be supplied in a 15 cc 





Epifrin. 


(l-epinephrine) 
T 





ELT i plastic bottle because it’s so stable. We know 
j it's significantly more stable than epinephrine 
; borates (2) ... and you know how impor- 
: | tant stability is in avoiding unnecessary 
i j complications. 
j 





narrow angle since dilation of the pupil may trigger 
an acute attack of glaucoma. 


Dosage and Administration: The usual dosage is 1 
drop in the affected eye(s) once or twice daily. 
However, the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier 
with Epifrin available in four strengths. + 
Note: Protect from excessive light and heat. If the /276 
solution discolors or a precipitate forms it should Epifrin 
be discarded. Not for injection. 

How Supplied: 0.2546 strength available in 15 cc. 
plastic dropper bottles. 

0.5%, 1.0% and 2.0% in 5 cc. and 15 cc. plastic 
dropper bottles. On prescription only. 


References: (1) 1972 Drug Topics Red Book — 


prices established by manufacturers . . . does not : ái : 
include professional dispensing fees. (2) Allergan Al IERGAN Irvine, California / Montreal, Canada 


Report Series No. 50. 





That adds up to a lot of money if you’re an .. f 
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The logical choice Jd 
for enzymatic zonulysis 
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chymotrypsin N.E 
300 units 


in the unique X 
two-chamber univial 3s 


e provides a 1:5000 solution 
e ensures sterility 
e easy to prepare 


e always fresh 


INDICATION: This drug is'indicated for enzymatic 
zonulysis for intracapsular lens extraction. 


CONTRAINDICATIONS: 1. High vitreous pressure and mS, 
gaping incisional wound. 2. Congenital cataracts. 3. Pa- x 
tients under age of 20 years. A Kec 


PRECAUTIONS: Chymotrypsin, N.F. powder or solution i 
should not be autoclaved, and only clear freshly pre- 
pared solutions should be used. Syringes and instru- 
ments should be free of alcohol or disinfectants which 
may inactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
matic action will not lyse the synechiae that may exist 
between the lens and other structures of the eye. These 
synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken.,Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


ADVERSE REACTIONS: Transient increases in intraoc- 

ular pressure, moderate uveitis, corneal edema and stria- A 
tion have been reported. Delayed healing of incisions has PA 
been reported but not confirmed. E A 


See Package Insert for Full Prescribing Information 


SMP Division 


Cooper Laboratories [PR.). Inc 
San German, Puerto Rico 00753 
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The Chan WRISTREST 


is arevolutionary addition to 
ww... Ophthalmic surgery. 
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" No longer must the surgeon or his assistant md 
e be forced to depend on his own arm-shoulder 
muscle tension or a portion of the patient's anatomy 
during delicate surgery. 


The WRISTREST, precision manufactured by D versa- 
tronics, Inc., adjusts quickly to any height or pcsition. 
It removes or swing-tilts instantly away. Adaptable to 
all operating tables or stretchers, the stabilizing base 
is firmly anchored under the O.R. mattress by the pa- 
tient'S own weight. Portable—sturdy and autoclavable 
—it is as essential to microsurgery as to genera! oph- 
thalmic use. 


The surgical drape forms a natural valley between the 
WRISTREST and the patient's head preventing instru- 
ments from falling to the floor. 


Each Chan WRISTREST comes with an autoclavable, 
polyether foam Diversatronics Surgical Headrest... 
steady, adjustable and comfortable. Experience rock- 
solid arm support which frees every manipulative 
nerve and muscle for surgical procedures. 


Call or write today: Mr. David Keeler, Broomall, Pa. or 
Mr. Wally Parama, West Coast. 





PRICE $325. 


j K © r LE R 456 Parkway, Lawrence Park Incustrial Park, Broomall, Pa. 19008, (215) 353-4350 
| 31211 Flowentge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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_ 4 reasons to prescribe 1 solution 


Itsa clear solution and not a suspension—no matting of 
. steroid particles 


gt stays clear and stable at room temperature—does not need 
— refrigeration, so patients can use it anywhere, anytime 


It’s highly effective—a full-strength preparation of 0.1% 


. dexamethasone sodium phosphate 


- Itcomes in the OCUMETER* Ophthalmic Dispenser to assure 
-. controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 
advantages together. It all adds up to your best reason to 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.196 Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 








m 


BED , highly stable 


. Ophthalmic Solution 


e | 


DECADRON® Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oirt- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mc 
(0.0596) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fo!- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctive, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforatibn of a drum membrane. 


Warnings: Employment of steroid medication in 
the t'eatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 


Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
tne from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 








Available 
Ophthalmic 
Preparations— 


DECADRON® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.1%) dexamethasone 
phosphate in each milliliter 

of buffered solution 
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2.5 ml 5 ml 
OCUMETER® 


O Sterile, highly stable solutions 


(] Solutions are adjusted to a pH 
compatible with the eye 
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lad'?^ Ophthalmic Ointment 


DECADRON® Phosphate 


containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.0596) dexametha- 
. sone phosphate in each gram 





Rae whee + 


3.5-g tupe 


Convenient for use 
[7] at night 
[7] under a patch 


[7] whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
[7] to provide even distribution 


[7] to elim.nate blink-out 
of medication 
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INTRAOCULAR LIGHT SCATTERING: Theory and Clin- 
ical Application by David Miller, Harvard Medical School, 
Cambridge, and George Benedek, Massachusetts Institute of 
Technology, Cambridge. This text interprets the optical 
symptoms of eye disease in terms of the interaction 
between light and the microstructural elements of the 
ocular tissues. The patient’s signs and symptoms are 
explained by relating them quantitatively to pathologic 
changes in the ocular histology. Also dealt with are various 
eye diseases which degrade vision through intraocular light 
scattering and consequent loss of tissue transparency. The 
neurophysiological basis for the symptoms of glare sensitiv- 
ity is discussed. The book explains the detailed features and 
origin of haloes associated with acute glaucoma, early 
cataract and epithelial edema. The book explains the 
neurophysical basis for glare sensitivity in terms of the 
noise associated with statistical fluctuations in the retinal 
photocurrent and relating this noise to pathological light 
scattering mechanisms in the optic media. Suggestions are 
given for alleviating glare sensitivity. 73, 132 pp., 52 il, 5 
tables, $8.75 


CORNEAL PRESERVATION: Clinical and Laboratory 
Evaluation of Current Methods edited by Joseph A. 
Capella, Lions of District 22-C Eye Bank and Research 
Foundation, Inc., Washington, D.C., Henry F. Edelhauser 
and Diane L. Van Horn, both of Medical College of 
Wisconsin, Milwaukee. (33 Contributors) Since the demand 
for corneal tissue for transplantation is becoming greater, 
the necessities of maximal use of donor tissue has encour- 
aged research efforts aimed at developing better methods of 
short and long term preservation of corneal tissue. This 
volume summarizes the proceedings of a symposium involv- 
ing ophthalmic surgeons, eye bank personnel and other 
involved scientists in this field to define the current 
problems and discuss new developments and techniques. 
73, 332 pp., 208 il., 49 tables, $22.50 


NEUROLOGY OF THE VISUAL SYSTEM (Sth Ptg.) by 
David G. Cogan. This volume is presented as a natural 
companion to the author's previous text on Neurology of 
the Ocular Muscles. Like its predecessor, it comprises a 
discussion of clinical signs and symptoms. A brief anatomic 
and physiologic introduction precedes each section. Empha- 
sis is on the author's personal observations including all 
illustrations, although the literature contains 1,610 listed 
references. The clinical syndromes and the anatomo- 
physiologic explanations are presented as briefly as is 
compatible with a clear exposition of their manifestations. 
The subject is neither ophthalmology nor neurology but 
that overlapping of specialization which attempts to incor- 
porate the language and experience of both. The book will 
be valuable to the beginner who wants a brief and lucid 
review of a complex and confusing subject, and to the 
advanced student who desires perspective and to share the 
experience of a great clinician and teacher. It will be a 
standard in its field and should be part of every ophthal- 
mologist’s and neurologist’s library. 75, 452 pp., 180 il. (3 
in full color), $14.50 





301-327 EAST LAWRENCE 


Orders with remittance sent, on approval, postpaid 


AVENUE. .* 
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TOXICOLOGY OF THE EYE: Drugs, Chemicals, Plants, 


Venoms (2nd Ed.) by W. Morton Grant, Harvard Univ. 
Medical School, Boston. A summary of what is known and 


where to look for information on the questions which arises 
concerning toxic’ effects on the eyes is presented. The 


principal part of this book is an encyclopedia compendium, 
of what has been published, plus what the author has 


observed concerning the effect of more than two thousand . 


substances on the eyes of human beings and animals. This 
includes reports of accidental external contacts and of 
systemic poisonings, as well as results of experimental 
testing. The sources of all information are thoroughly 
documented with bibliographic references. The aim has 
been to include all significant relevant observations of the 
past century. By adding what has appeared since publica- 
tion of the First Edition in 1962, the total amount of 
information has been nearly doubled. ’74, 1216 pp. (6 1/8 
x 9 1/4), 2 tables, $47.50 


CONTACT LENS PRACTICE: Hard and Flexible Lenses 
(2nd Ed.) by Robert B. Mandell, School of Optometry, 
Univ. of California, Berkeley. To keep pace with the large 
number of new developments in the field of contact lenses, 
this edition has been expanded about sixty per cent over 
the original. The major portion of this expansion is devoted 
to the section on flexible lenses, but nearly every chapter 
has undergone a major revision and expansion. Many special 
lens designs for application in cases of aphakia, presbyopia, 
and keratoconus are discussed. Considerable materjal is 
devoted to the topic of tight lenses and corneal edema. The 
material on accessory contact lens solutions has been 
greatly expanded and explored in more depth. All reference 
materials have been updated and new tables have been 
provided to simplify contact lens calculations. ’74, 848 pp. 
(6 3/4 x 9 3/4), 624 il. (28 in full color), 79 tables, $32.50 


UVEITIS: Immunologic and Allergic Phenomena by R. 
Campinchi, J. P. Faure, E. Bloch-Michel and J. Haut. With 
the collaboration of J. Denis-Lassalle, M. Kastler, P. 
Dhermy, S. Limon and E. Rousselie. Translated, revised and 
indexed by Bruce Golden, Univ. of the Witwatersrand, 
Johannesburg, South Africa, and Mariette M. Givoiset, The 
Univ. of lowa, Iowa City. This text is based on personal 
observations and a large survey of the literature that 
encompasses all aspects of the problems of uveitis. It 
contains an up-to-date review on the various clinical types 
and aspects of uveitis with its histopathology and ocular 
hypersensitivity. Other parts of the book deal with labora- 
tory and diagnostic tests concerned with etiology and 
treatment of uveitis. The report is extensive in detail and 
covers both the accepted and controversial aspects of this 
poorly understood clinical process. This report organizes 


the information available and serves as a valuable tool. 


because of the glossary and extensive bibliography which 
exceeds ninety pages in length. A detailed index has been 
added to the report to extend its usefulness, both to the 
student and practitioner of ophthalmology. 75, 836 pp. (6 
3/8 x 9 5/8), 180 il. (22 in full color), 72 tables, $39.50 
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Pilocar® (1 ml.) 
‘pilocarpine HCI) 196, 2%, 4% 
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Nine frequently used ophthalmic 
medications in a delivery system 
of unique convenience 


...color-coded caps for fast identification... 
peel-away envelopes for ready delivery to 
Surgeon or instrument tray...assured O.R. 
sterility...packs have complete interior sterility... 
exterior envelopes easily sterilized with 
alcohol...virtually no risk of package edge or 
tray contamination...tubes have no-roll flat 
ends, maximal drop control...and every tube 
contains a realistic quantity of medication. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German Piierto Rico 001753 V UOS ON 
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Sterile/Disposable Cryoextractor 


All these surgical benefits with Cryophake: 


Selective defrosting... 

accidental adhesions easily freed without loosening bond on lens 
Ready for immediate use, self contained, easily activated 

Compact, hand-contoured design for 'in use' comfort 

Lightweight and maneuverable 

Small tip to maximize visualization...tip can be bent to vary technique 
Pre-sterilized to minimize chance of infection 

Disposable and inexpensive 

Cryophake... for all your cataract surgery... even complicated cases 
References: 1. Reynolds, A. M., Jr. and King, J. H., Jr.: Evaluation of a new Model Cryoextractor, 
E.E.N.T. Monthly, 48:50-51 (Dec.) 1969. 2. Haik, G. M. Ellis, G. S. and Pollard, J. B.: Selective Cryoextraction 1 
of the Cataractous Lens, Amer. J. Ophthal. 61:484-490 (March) 1966. 3. Mattis, R. D., Brady, H. R.: and 
Sugana, T.: Disposable Cryophake—Clinical Evaluation, Arch. Ophthal. 74:787-791 (Dec.) 1965. 

4. Bellows, J. G.: The Mechanical Superiority and Advantages of Cryoextraction, Amer. J. Ophthal. 


61:1003-1009 (May) Part Il, 1966. 5. Cole, O. W. and Dunnigan, W. J.: Enzymatic Zonulolysis and 
Cryoextraction of Cataracts, Int. Surg. 50:3 (Sept.) 1968. 
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Surgical Products Division, Alcon Laboratories, Inc. 
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Postgraduate Work 
can be Beautiful 


AMA Clinical Convention/Honolulu, Hawaii 
November 30-December 5, 1975 


The trouble with most conventions is you never have enough 
time — or enough energy left at the end of the day — to really enjoy 
your surroundings. 

Not so with this convention. The program, while one of the 
most intensive ever offered, has been carefully arranged to give 
you a long, refreshing break in the afternoons. 


Your main working hours are between 7:15 a.m. and Noon 
The emphasis is on continuing medical education. Among the 29 
postgraduate courses offered: "Birth Defects and Clinical Moni- 
toring,” "Practical Endocrinology," ‘‘Normal and Abnormal 
Uterine Bleeding," “Infectious Diseases in Children," “Peripheral 
Vascular Disease," ''Hyperlipidemia." Also on the agenda are 
general sessions on Weight Control, Alcoholism, Human Sexual- 
ity and some fascinating topics indigenous to Hawaii. 


After Noon, Hawaii is yours to explore without feeling you're 
missing something really important. 
The special activities list for the Woman's Auxiliary is growing 
longer and longer. Also, there are several optional sightseeing 
tours and events. Time is yours to discover all the reasons why 
Hawaii is often called Paradise Found. 


The AMA will make arrangements for all your air, travel and 
hotel needs. 

Pre- and Post-Convention Tours. 

You have a marvelous selection! The neighboring Hawaiian 
Islands . . . the Orient... the South Pacific . .. even a 31 day trip 
around the world. At least one will fit into your time schedule. 
Flight arrangements to Hawaii. 

The AMA Control Center will help you take advantage of the 
lowest airfares possible. There is no service charge... not ever 
for special arrangements. 

Write or call the AMA Control Center Today! 

Send for a Hawaii '75 booklet. It previews the scientific program 


. and should answer many of your questions on the travel portion 


of the Convention. For those questions it doesn't answer, do call 
(312) 782-3462. There is no obligation. 
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SEND ME A FREE HAWAII '75 BOOKLET TODAY! 


Name. k p4 En 1 





Address 








City/State/Zip i ie 
AMA Control Center / Group Travel Unlimited / 
36 South Wabash /Room 1105/ Chicago, Ill. 60603 
AOP1274 
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_..Insharp, focus with DURA-T. We've taken the “feeling” out of regular contact 
lenses. What? Yes, that’s right. DURA-T Lenses are specially processed to be up to 
30% thinner and lighter than the same lens made the usual way. And that means 


less edge, more comfort and quick focus on the final lens first. For free DURA-T 
Fitting Technique Brochure write: 


MILTON ROY COMPANY 
contr fees OPHTHALMIC GROUP 


P.O. Box 1899 / Sarasota, Florida 33578 / (813) 755-1526 








LUCRATIVE SITUATIONS 


.. for Ophthalmologists 

















Your choice of private practice, 
group, hospital and industrial situ- 
ations immediately available 
throughout the U.S. A personal- 
ized, confidential and ABSO- 
LUTELY COST-FREE service, 
providing a depth of specialized 
expertise in matching the goals 
and qualifications of Physicians 
with the opportunities and re- 
quirements of clients. Send c. v. 
to Paul Switzer, President. 


WORLD WIDE HEALTH 
CONSULTANTS, INC. 


(The Selective Physician’s 
Placement Service ) 
919 Third Ave. New York, N.Y. 10022 
Tel. (212) 421-1240 


Now. A fopical 
delivery system 
that thinks 
for patients. 


Mui, 
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Topical Ophthalmic Preparations 


is coming 


/ Vi 


895-4F 


The eye dropper 
may soon be 
as necessary as 
the leech. 


el 


MASTURA 


Topical Ophthalmic Preparations 


Is COMING 


895-4E 





Hei EYE FOUNDATION OF AMERICA 


THE DEPARTMENT OF OPHTHALMOLOGY 
L.S.U. MEDICAL SCHOOL 
PRESENT A 


SYMPOSIUM ON 
DISEASES AND SURGERY 
OF THE CORNEA 
JANUARY 17-18, 1975 
GUEST SPEAKERS 
DR. ARTHUR S. BORUCHOFF 
DR. STUART |. BROWN 


DR. RICHARD H. KEATES 
DR. RICHARD A. THOFT 


DEPARTMENT OF OPTHALMOLOGY 
L.S.U. MEDICAL CENTER 

1542 TULANE AVENUE 

NEW ORLEANS, LA. 70112 
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IOCHO 


(acetylcholine 
chloride 20 mg.) 
in the unique 
two-chamber 
univial 


provides a 1% solution 
fresh and easy preparation 


works in seconds, _ 
lasts several minutes 


absolutely physiological 


completely safe 
for repeated applications - 


isotonic solution 


specifically formulated for 
intraocular use 


See Package Insert for 
Full Prescribing Information. 


INDICATIONS: To obtain complete miosis in 
seconds, by irrigation of the iris after delivery 
of the lens in cataract surgery, as well as in 
penetrating keratoplasty, iridectomy and 
other anterior segment surgery where rapid, 
complete miosis may be required. 


CONTRAINDICATIONS: There are presently 
no known contraindications to the use of 
Miochol (acetylcholine chloride) Intraocular. 


PRECAUTIONS: In the reconstitution of the 
solution, if the center rubber plug seal 

in the univial does not go down or is down, do 
not use the vial. 

If miosis is to be obtained quickly and com- 
pletely with Miochol, obstructions to miosis, 
such as anterior or posterior synechiae, may 
require surgery prior to administration of 
Miochol. 

In cataract surgery, use Miochol only after 
delivery of the lens. 

Aqueous sÓlutions of acetylcholine chloride 
are unstable. Prepare solution immediately 
before use. Discard any solution that has not 
been used. 

ADVERSE REACTIONS: There have been no 
known adverse reactions to Miochol (acetyl- 
choline chloride) Intraocular. 


the logical 
choice 

for maximal 
miosis 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 


757-3/COS-170 
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star 
“Lam a star which goes with thee and shines out of darkness.” — Mithriac saying 
Stars gently glowing from a sea of darkness have always brought wisdom and leadership to 
man's spirit. And because stars can be seen grouped in clusters — forming images, man 
imagined them in mythic symbol to tell a truth larger than reality. Man used symbolic imagery 
to present his thoughts and thereby became aware of other men and ideas. The service of the 


star moved man beyond his own time bringing the wisdom of his ancestors to his descendents. 
The infinite story of starlight. 


] And good vision takes more than starlignt. It takes the orofessional assistance Walman brings 
to your practice. The helpfulness of their staff with total service from lenses, to frames, from 
office planning, to personnel search. Locations in 15 cities: Austin, Bemidji, Billings, Butte, Fargo, 

Grand Forks, Kalispell, Minot, Missoula, Rock Island, Sioux City, St. Paul, Watertown, Willmar. 
808 Nicollet Mall, Minneapolis, MN 55402, 612 338-5891 


walmen 


Optical Company, Ethical vision service supporting your practice. 
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. Because her career can’t tolerate 
- blurred vision from her drops 


DIAMOX tapiets 


ACetazolamide 125mg.ana250mg 
during working hours 


When drop-induced blurred vision — or spasm of accommodation and dimming — 4 
create problems for the glaucoma patient whose work or activities demand visual oe 
acuity, scheduling the therapeutic regimen between DIAMOX and drops may help. 


Importantly, DIAMOX: jJ 


° e Does not interfere with the activity of the miotics or other topicals — - 
e May provide a complementary effect with miotics by reducing secretion 
e of aqueous humor 


e Quarter-scored tablets provide flexible dosage and easier titration 


DIAMOX sequcis 


Acetazolamicde 2228 Seas caue 
the most convenient regimen 


In SEQUELS form, the effects of DIAMOX are prolonged up to 18-24 hours, thus al- 
lowing theconvenienceof b.i.d. dosage. In addit on, theslow release of small amounts 
of acetazolamide helps even ou: peaks of pressure. 








"s 





*Indicated in chronic simple (open-angle) claucoma and secondary glaucoma. 


Indications: Tablets and Parenteral only: For adjunctive treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, unlocalized seizures). All forms: Chronic simple (open 
angle) glaucoma, secondary glaucoma, and preoperatively in acute angle closure glaucoma where delay of sur- 
gery is desired in order to lower intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are depressed, in marked kidney and liver 
disease or dysfunction, suprarenal gland failure and hyperch oremic acidosis. Long-term use in chronic non- 
congestive angle closure glaucoma. 


Warning: Although teratogenic and embryocidal effects demonstrated in mice at more than ten times the equiv- 
^ alent therapeutic doses have not been evidenced in humans, do not use DIAMOX in pregnancy, especially during 
the first trimester, unless expected ben»fits outweigh these potential adverse effects. 


Precautions: Increasing the dose may increase drowsiness ard paresthesia and decrease diuresis. Adverse re- 
actions common to all sulfonamide derivatives may occur: fever, rash, crystalluria, renal calculus, bone marrow 
depression, thrombocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Early 
detection is advised and if such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term theraoy; (minimal) parestresias, particularly a “tingling” feeling in the extremi- 
ties; some loss of appetite, polyuria, drowsiness, confusion. Loag-term therapy: An acidotic state may supervene 
usually corrected by bicarbonate. Transient myopia. Other: occasional) urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, sonvulsions. 


LEDERLE LABORATORIES A Division of American Cyanamid Company, Pearl River, New York 10965 
863-4R $ 
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OLIVER H. DABEZHES, JR., M.D. G. PETER HALBERG, M.D., F.A.C.S^ 
CHAIRMAN SECRETARY pm 
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JANUARY 23-26, 1975 
SAHARA HOTEL, LAS VEGAS, NEVADA 


PROGRAM 


Seventh Conrad Berens Memorial Lecture 
Herbert E. Kaufman, M.D.,F.A.C.S. 
"Past Development and Future Needs for Therapeutic Contact Lenses" 


Cornea Symposium 

Moderator: Jorge N. Buxton, M.D.,F.A.C.S. 

Participants: James V. Aquavella, M.D.,F.A.C.S., Paul Cochet, M.D., Herbert E. Kaufman, M.D.,F.A.C.S., 
William Spencer, M.D. 


Soft Contact Lens Hygiene Symposium 
Moderator: Oliver H. Dabezies, Jr., M.D. 


Monocular Aphakia and Intraocular Lens Symposium 

Moderator: Richard C. Troutman, M.D.,F.A.C.S. 

Participants: Jorge N. Buxton, M.D.,F.A.C.S., Robert C. Drews, M.D.,F.A.C.S., Jack Hartstein, M.D. 
Herbert E. Kaufman, M.D.,F.A.C.S., Richard P. Kratz, M.D., Stephen J. Ryan, M.D., Robert Welsh, M.D. 


Therapeutic Contact Device Symposium 

Moderator: G. Peter Halberg, M.D.,F.A.C.S. 

Participants: James V. Aquavella, M.D.,F.A.C.S., John Urquhart, M.D., Robert A. D’Amico, M.D., 
Kenneth T. Richardson, M.D.,F.A.C.S., Richard H. Keates, M.D. 


Distinguished Foreign Speaker 
Paul Cochet, M.D., Paris, France 
“The Value of the Schirmer Test in Hard and Soft Contact Lens Fitting" 


Registration Fee: $75.00 Member Physician 
$125.00 Non Member Physician 


$50.00 Resident Physicians in Ophthalmology (must be identified in writing by their hospi- 
tal administrator) 


$50.00 Technician employed by Ophthalmologist (must be identified in writing by their 
employing ophthalmologist) 


$125.00 All Others 


PEPE ITE ST IN RS WU em FLIES ETL Ie INE Y * 


| CONTACT LENS ASSOCIATION 
OF OPHTHALMOLOGISTS, INC. 


COURSES 


Course No. 1 
Elementary Practical Hard Contact Lens Fitting 
Course Director: G. Peter Halberg, M.D.,F.A.C.S. 
Instructors: Whitney G. Sampson, M.D. 

R. Linsy Farris, M.D. 

Malcolm Bibby, Ph.D. (Eng. 

Larry Hawkins 
6 hours (two 3 hour periods) 


Course No. 2 

Introduction to Fitting Hard Corneal and Scleral Lenses 
Course Director: Herbert L. Gould, M.D., F.A.C.S. 

2 hours 


Course No. 3 

Conventional Hard Contact Lens Fitting 
Course Director: Perry Rosenthal, M.D. 
3 hours 


Course No. 4 

Keratoconus, Thermoplasty, Keratoplasty and Contact Lenses 
Course Director: Antonio R. Gasset, M.D. 

3 hours 


Course No. 5 
Soft Contact,Lens Fitting with Custom Designed Lenses 


Course Directors: Herschell H. Boyd, M.D. and Paul R. Honan, M.D. 


3 hours 


Coürse No. 6 

Canadian Experiences with Soft Contact Lenses 
Course Director: John F. Morgan, M.D. 

3 hours 


Course No. 7 

Therapeutic Soft Contact Lenses 

Course Director: James V. Aquavella, M.D.,F.A.C.S. 
3 hours 


Course No. 8 

Technological Aspects of Hard and Soft Lens Fitting 
Course Director: Joseph Soper 

6 hours (two 3 hour periods) 


Course No. 9 

Contact Lenses in Aphakia 

Course Directors: Robert J. Crossen, M.D. and Robert Welsh, N.D. 
3 hours 


Course No. 10 

Fitting of Hydrocurve Lenses 

Course Director: James S. Russell, M.D. 
3 hours 


Course No. 11 
Fitting of the Bausch & Lomb Soflens 


Course Directors: Ellis Gruber, M.D.F.A.C.S. and Charles OQ. Titus, 


M.D.,F.A.C.S. 
6 hours (two 3 hour periods) 


Course No. 12 

Hard Contact Lens Fitting 

Course Director: Chester J. Black, M.D. 
3 hours 


Course No. 13 

Fitzing of Silicon Lenses 

Course Director: Chester J. Black, M.D. 
3 hours 


Course No. 14 

Hard Contact Lens Fitting in Children 

Contact Lenses in Keratoconus and Post Keratoplasty 
Course Director: Frank B. Hoefle, M.D. 

3 hours 


Course No. 15 

Fitting of Hard Contact Lenses 

Corse Director: Herschell H. Boyd, M.D. 
3 hours 


Course No. 16 

Contact Lens Fitting in Presbyopia 

Course Director: Abraham Schlossman, M.D.F.A.C.S. 
3 hours 


Course No. 17 

Therapeutic Contact Lenses 

Course Director: Robert G. Webster, M.D. 
3 Fours 


Course No. 18 

Lens Inplantation, Surgical Technique, Indications and 
Contra-indications 

Course Directors: Jack Hartstein, M.D. and Richard P. Kratz, M.D. 
3 Fours 


Course No. 19 
Surgical Aspects of Contact Lens and Prosthetic Fitting 
Course Director: Pierre Guibor, M.D. 
Instructors: Robert A. D'Amico, M.D. 
Marsha Guibor 
Richard C. Troutman, M.D.,F.A.C.S. 
3 hours 


Course No. 20 

Fitting of Warner-Lambert Softcon Contact Lens 
Course Director: Edward Shaw, M.D. 

3 hours 


Course No. 21 

Orthokeratology 

Course Director: Donald A. Fonda, M.D. 
3 hours 


PLEASE MAKE YOUR CHECK PAYABLE TO: CLAO-MID WINTER MEETING 
and forward to: 
Jack Hartstein, M.D. 
Treasurer, CLAO 
863* Delmar Boulevard 
St. Louis, Missouri 63124 


A special room rate of $26.00 per day (for single or double occupanc 


. Write to the Sahara Hotel, Las Vegas, Nevada 89114. 


y) has been arranged with the Sahara Hotel. For room reservations only, 









Manhattan Eye, Ear & Throat Hospital 

presents a post-graduate course in 
Contact B-scan Ultrasonography 
for the Clinician 

February 21-22, 1975 


The course will include the basics of ultra- 
sound in ophthalmology and the application 
of contact, real-time B-scan ultrasonography 
for the practicing clinician, as developed at 
Manhattan Eye, Ear & Throat Hospital. 

















Faculty Fee—$150 
Nathaniel R. Bronson, Il, M.D. 

Yale L. Fisher, M.D. 

Edwin Trayner, M.D. Residents — 


We wouldn't 
C3 ask patients 







to bend over $135 
backwards Norman Pickering Limit:20 
for us. 


For information write: Yale L. Fisher, M.D., 
Ultrasound Clinic c/o Manhattan Eye, Ear & 
Throat Hospital, 210 East 64th Street, New 
York, New York 10021. ° 
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PERMA TWEEZ: ELECTROLYSIS INSTR 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 





Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 


D Invoice after 30 days 
[] Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-56 Topical Ophthalmic Preparations 


5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 IS coming 


DR. 





STREET 





C/S 





SERVICE . . . an important part of the equipment we sell! 


Optical Associates is the only full service instrument supplier in the 
industry . . . we'll handle everything you need including design, con- 
struction, remodeling, furniture, instruments, repairs, etc. 


We're equipped to sell and service optical instruments throughout the U.S. 
Financing and leasing plans are available. 


A FEW OF THE MAJOR MANUFACTURERS WE REPRESENT: 


€ AMERICAN OPTICAL CORP. € TOPCON INSTRUMENTS CORP. 
€ RELIANCE € NIKON, INC. 
€ CARL ZEISS, INC. € TITMUS 

AND MANY OTHERS 


Call us collect for a bid on your next instrument eene, 


optical associates, inc. 


211 N. MERAMEC / CLAYTON, MO. 63105 
TELEPHONE (314) 726-3232 
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Softcon Products Announces: 


New! Ocu FINS”sterile Ophthalmic Irrigating Solution 


A sterile, isotonic ophthalmic solution containing 0.85% sodium chloride 


and buffering agents. Preserved with 0.001% thimerosal and 0.1% disodium edetate. 


A useful adjunct in a variety of 


ophthalmic irrigating procedures: 


a 


es 






e tonometry e gonioscopy 
e use of fluorescein 
e foreign body removal 


e first aid in 
eye injuries 


e physiologic 

e isotonic 

e buffered to pH 7.0-7.1 
e preserved 

e economical 


e. 
Description: Ocurins isa 
sterile, isotonic ophthalmic 
solution containing sodium 
chloride 0.85% and buffering 
agents, preserved with 
thimerosal 0.001% and 
disodium edetate 0.1%. 


Actions and Uses: Ocurins is 
useful in ophthalmic irrigating 
procedures following tonom- 
etry, gonioscopy, foreign body 
removal or use of fluorescein. 
Ocurins may also be used as 
first aid treatment in 

eye injuries. 


As a sterile eye wash or as 


first aid, irrigate eye as needed. 


Warning: lf irritation persists 
or increases, discontinue use 
and consult physician. Keep 
container tightly closed. 

Not for use in intraocular 
surgery. Not for injection. 
How Supplied: Ocurins Sterile 


Ophthalmic Irrigating Solution. 


NDC No. 0346-2020-08. 
Supplied in a 7% fl oz (222 ml) 
direct-application, plastic 
squeeze bottle. 


Softcon Products 


Div. Warner-Lambert Company 
Morris Plains, N. J. 07950 


SP-O-1 


CLI NITE ~- 


"^ CA-2 100° FLUORESCEIN ANGIOGRAPHY 





Unretouched clinical photograph 
Patents pending 


Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 
showing complete fluorescein circulation. 
Standard fundus photography with push 
button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 
Guaranteed for twelve months. 


Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 

Albany Medical College, New York 


. SCLERAL MARKER FOR CRYOGENIC PROCEDURES 


The ideal scleral marking instrument 
for accurate localization prior to cryoapplication. 


The automatically controlled marking pulses are 
of short duration resulting in superficia! burns to 


the sclera only. 


Useful in both pre-cryoapplication 
localization and post surgery 


examination. 


Transillumination of the probe tip 


is visible even under full 
illumination of the indirect 
ophthalmoscope. 


: PLEASE 
SEND 


MORE 
INFORMATION 





CLINITEX, INC. 183 Newbury St. è Danvers, Mass. 01923 U.S.A. 


[]CA2 [ISCLERAL MARKER 


Name 

Hospital or Clinic 
Address 
City 





Title 





Phone 
SIS oe ee 


»- 
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YOU CAN'T 
PRESCRIBE A SAFER 
STEROID. 


Sadia e 


HMS (medrysone)eee FOR THE TREATMENT 
OF SUCH CONDITIONS AS 
CHRONIC ALLERGIC CONJUNCTIVITIS. 


The "pressure-sparing" effect! of HMS® (medrysone) 
Liquifilm® ophthalmic suspension makes it unique 
among steroids. 


When HMS is used to treat conditions like vernal DR 
conjunctivitis, episcleritis and epinephrine 
sensitivity, you get all the potency you need 
without compromising safety. In this way, you can 
reserve the more potent steroids for the more 
severe conditions. 





So for superficial inflammations, prescribe a 
steroid that fits the condition. Prescribe HMS. ` 
There's none safter. 


HMS® (medrysone 1.0%) Liquifilm® 
Ophthalmic Suspension CONTRAINDICATIONS: HMS* 


(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal, Ocular tuberculosis. Fungal diseases of the eye. Hypersensi- 
tivity to any of the components of the drug. 

WARNINGS: 1. Acute purulent untreated infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely be associated with development of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS* (medry- 
sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested. 

8. Prolonged use may aid in the establishment of secondary ocular 
infections from fungi and viruses liberated from ocular tissue. 

Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so 
that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS* 
(medrysone) the intraocular pressure and lens should be examined 
periodically. In persistent corneal ulceration where a steroid has 
been used, or is in use, fungal infection should be suspected. 
ADVERSE REACTIONS: Occasional transient stinging and burning 


may occur on instillation. A ERGAN 


Irvine, California/ Montreal, Canada 


- e| 


Lig | 


b 
I. Becker, B. and Kolker, A. E. “Intraocular pressure response to topical corticosteroids” in Ocular Therapy, ess 
Complications and Management, Irving Leopold, Editor. C. V. Mosby, St. Louis, 1967, pp. 79-83 “ff 
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Pargyline Drops 


in Glaucoma 


Krishna S. Mehra, MS; Prakash N. Roy, MS; Rajendra Singh, MS 


In this study the effect of a single-dose, 
local instillation of pargyline hydrochlo- 
ride drops 0.5% on lowering of intraocu- 
lar tension in human beings was studied. 
There was a significant lowering of in- 
traocular tension in patients suffering 
from chronic simple glaucoma and abso- 
lute glaucoma. 


argyline (N-methyl N-vorphyloxyl 
benzylamine) hydrochloride is an 
antihypertensive agent—monoamine 
oxidase inaibitor. As a result of 
monoamine oxygen oxidoreductase 
(MAO) inhibition, catecholamines are 
thought to zollect in vascular smooth 
muscle and thus lessen its response to 
norepinephrine. This mechanism is 
not yet established. 

Zeller’ has reported that pargyline, 
when locally instilled in rabbit eyes, 
depresses the MAO activity in the cil- 
iary body. This causes a significant 
reduction im the rate of aqueous for- 
mation and thus lowers the intraocu- 
lar pressure (IOP). In this zurther ex- 
perimental work, he found that there 
was no change in outflow facility with 
pargyline. On going through the liter- 
ature we find that the effec: of pargy- 


Submitted for publication Aug 23, 1973. 

From the Deparzment of Ophthalmology, In- 
stitute of Medical Sciences, Banaras Hindu Uni- 
versity, Varanasi, India. 

Reprint requests to 4 Medical Enclave, Ba- 
naras Hindu University, Varanasi-221005, India 
(Dr. Mehra). 


line drops in lowering IOP in humans 
has not been reported so far. 


Materials and Methods 


The patients included in this study were 
of the age group of 40 years upward. Pa- 
tients were divided into three groups. 

Group A: (Control Group).—This group 
consisted of normal persons, having nor- 
mal intraocular tension who attended the 
eye hospital for the purpose of refrac- 
tion—22 eyes. 

Group B.—These persons suffered from 
chronic open angle glaucoma in both eyes 
and had had no treatment of glaucoma—20 
eyes. 

Group C.—These were patients having 
absolute glaucoma who also had had no 
treatment for glaucoma-six eyes. 

The eyes of all groups were randomized 
and the study was carried out as a double 
blind study. One eye received a single in- 
stillation of pargyline drops (0.595); the 
other eye received a placebo drop (distilled 
water). The IOP, size of pupil, and side re- 
actions were noted every 15 minutes until 
the IOP returned to its previous level. 


Observations 


Pargyline drops had no effect on 
IOP in normal eyes. In patients with 
chronic open angle glaucoma and 
abosolute glaucoma, after instillation 
of pargyline drops, there was mean 
fall of IOP by 14 mm Hg and 18 mm 
Hg respectively (Table 1). 

The maximum fall of IOP occurred 
within 1% hours to 1% hours, and the 
effect lasted for five hours (Table 2). 
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Table 1.—Effect of Pargyline Drops in Fall of IOP in All Groups 




















Group A Group B Group C 
Initial Degree Initial Degree Initial Degree 
IOP, of Fall, IOP, of Fall, IOP, of Fall, 
mm Hg mm Hg mm Hg mm Hg mm Hg mm Hg 
19 0 33 16 50 19 
19 0 45 15 59 15 
20 3 26 16 69 19 
18 0 72 30 
20 0 45 15 
17 4 ^92 7 
18 5 42 12 
16 2 38 10 
19 4 45 15 
20 4 41 15 





10 


Table 2.—Range of Lowering of IOP With the Drug in Groups A, B, and C 


Maximum 
Time 
Mean Time Taken to 
Taken for Reach 
Maximum Initial IOP 
Fall, hr Level, hr 


Mean 
Average 
of IOP, 
mm Hg 


Fall of IOP, mm Hg 
No. of 


[mama 
Groups Eyes Minimum Maximum 


B 
Chronic open 
angle glaucoma 10 
C 
Absolute 
glaucoma 15 1% 


42 30 1% 


Table 3.—Statistical Analysis 


Standard 
t Value 


Calculated 


t Value Result 


Between group 
A&B 


Significant 


Between group 


A&C Significant 
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No local or any general side reac- 
tions were noted with the use of the 
drug. Pargyline drops do not alter the 
pupillary size. 

On statistical analysis we found 


significant difference in lowering of ə- 


IOP with the use of pargyline drops 
(Table 3) in chronic open angle glau- 
coma and absolute glaucoma patients. 

A study to evaluate the results of 
long-term use of this drug in patients 
with chronic open angle glaucoma is 
under way. 


Pargyline was supplied as Eutonyl by Abbott 
Laboratories, North Chicago, Ill. 
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tory media of the eye: IX. On the role of mono- 
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| Sickling Hemoglobinopathies 


Maeular and Perimaeular Vascular Abnormalities 


Thomas S. Stevens, MD; Bruce Busse; Chang-Bok Lee, MD; 
Michael B. Woolf, MD; Spiros O. Galinos, MD; Morton *. Goldberg, MD 


Abnormalities in the fine vasculature of 
the macular and perimacular regions oc- 
curred in 7 of 35 consecutive patients 
with sickling hemoglobinopathies (4 
sickle cell anemia, 2 sickle cell hemoglo- 
bin C disease, 1 sickle thalassemia). Mi- 
croaneurysm-like dots, dark and enlarged 
segments of terminal arterioles, and hair- 
pin-shaped venular loops were visible 
ophthalmoscopically. Pathologic avascu- 
lar zones and changes in the normal ar- 
chitecture of both the foveal avascular 
zone and the surrounding capillary bed 
were visible only on fluorescein angiogra- 
phy. Four of the seven patients had some 
loss of central visual functions. These ab- 
normalities are similar to changes de- 
scribed in the retinal periphery of patients 
with sickling disorders and can be ex- 
plained by *the same pathogenic mecha- 
nisms. They, therefore, represent a clini- 
cab disease that we have called sickling 
maculopathy. 


any retinal changes in patients 

with sickling hemoglobinopa- 
thies are well known. Almost all 
occur in the peripheral retina and 
can conveniently be categorized as 
nonproliferative or proliferative 
changes. Nonproliferative changes 
include retinal vessel tortuosity, 
"salmon-patch hemorrhages" (retinal 
hemorrhages that have begun to re- 
sorb and have taken on a pinkish or 
orange hue), deposits of glistening 
iridescent granules, and “black 
sunburst” lesions (hyperpigmented 
chorioretinal scars with spiculated 
borders). Proliferative changes in- 
clude not only neovascular tissue, 
which occurs either as nonspecific 
retinitis proliferans or the more typi- 





Submitted for publication on Oct 19, 1973. 

From the Sickle Cell Eye Clinic of the Univer- 
sity of Illinois Eye and Ear Infirmary, Chicago. 

Reprint requests to University of Illinois, Eye 
and Ear Infirmary, 1855 W Taylor St, Chicago, 
IL 60612 (Dr. Goldberg). 
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cal fan-shaped equatorial patches 
called "sea-fans," but also the conse- 
quences of neovascular growth: vit- 
reous hemorrhages anc retinal de- 
tachments. 

Posterior pole abnormalities in 
sickling, though rarely described in 
the literature, have been noted in two 
contexts. Most commorly, some di- 
lated capillaries or a few  micro- 
aneurysms nave been observed and 
no association has been made with de- 
creased visual function.** Less com- 
monly, acute retinal infarctions re- 
sulting from  occlusions of large 
retinal arteries or of first-order arte- 
rioles are noted in isolated case re- 
ports. E:ght such case reports have 
recently been summarized by Acacio 
and Goldberg.’ 

It is the purpose of this report to 
describe à surprisingly common and 
sometimes visually damaging abnor- 
mality that occurs in the posterior 
pole of patients with sickling hemo- 
globinopathies. It consists of an alter- 
ation of the normal architecture of 
the fine vasculature of the macular 
and perimacular regions and usually 
follows zn insidiously progressive 
course, but may at times have acute 
and dramatic exacerbations.* This ab- 
normality may be the cause of previ- 
ously unexplained decreases of visual 
acuity ir some patients with known 
sickling diseases and in some other 
patients, particularly blacks, whose 
hemoglobin would have shown a sick- 
ling abnormality if tested. 


Methods 


In the frst nine months of its operation, 
the Sickle Cell Eye Clinic of the University 
of Illinois Eye and Ear Infirmary screened 
137 patients with sickling hemoglobinop- 
athies for ocular abnormalities. Many of 
these patients were initially contacted at 
the hematology clinic they regularly at- 
tended, and most were visually asympto- 


matic. Since the purpose of the screening 
was to identify patients with early stages 
of proliferative retinopathy, fluorescein 
angiography was done whenever there was 
the least suspicion of retinopathy. Initially, 
the photographic emphasis was on the 
equatorial region until it became apparent 
that there were important, though subtle, 
changes in the posterior pole. The empha- 
sis was then altered to include visual- 
ization of the fine vasculature of the 
macular region. In the last consecutive 35 
sickling hemoglobinopathy patients in 
whom the posterior pole has been careful- 
ly studied with fluorescein angiography, 
seven (20%) have had evidence of vascular 
abnormalities and are reported here. 

Fluorescein angiography was performed 
in the manner of Novotny and Alvis’ using 
the fundus-flash 2 camera. Color trans- 
parency film (Kodachrome II) was utilized 
for color photographs and angiograms 
were taken with high speed black and 
white film (ASA 400) processed in Kodak 
D-11 (1.1 dilution) for nine minutes at 
21.1 C. The exciter filter was Wratten 47 
and the barrier filter Wratten 15. Follow- 
ing the injection of 5 ml of fluorescein (10% 
fluorescein sodium solution) through an in- 
dwelling pediatric scalp-vein needle in- 
serted near the antecubital fossa, phase 
angiography of the macular area was per- 
formed at the rate of one frame per sec- 
ond. The fine capillary network was care- 
fully and selectively focused. Repeat 
injections of small increments of 1 to 1.5 
ml were given as needed to maintain a 
high degree of fluorescent contrast within 
the macular capillary network. 

It is difficult to find a description in the 
literature of what is commonly accepted as 
the normal fluorescein appearance of the 
fine vasculature of the macular and peri- 
macular regions. Normally (Fig 1), the fo- 
veal avascular zone (FAZ) tends to be 
round, and its diameter is one third to one 
fourth of the horizontal diameter of the 
disc. It is surrounded by a two-dimensional 
capillary meshwork whose interconnecting 
vessels form the fairly smooth border of 
the avascular zone. Within the meshwork, 
the individual spaces at a given distance 
from the center of the macula are roughly 
equal in size but quite variable in shape. 
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They are arranged in progressively larger 
circular chains concentric with reference to 
the center of the macula. As the distance 
from the center of the macula increases, 
the meshwork becomes multilayered or 
three-dimensional, loses its concentric ar- 
chitecture, and its individual spaces be- 
come smaller. Still farther from the center 
of the macula, the predominant pattern is 
that of the radial peripapillary capillaries 
as they course parallel to the nerve-fiber 
layer. 

The arterioles and venules in this region 
also follow the topography of the nerve-fi- 
ber layer. With the exception of the tempo- 
ral horizontal meridian, they appear to ra- 
diate from the center of the macula. In the 
latter region, there is a horizontal vascular 
“raphe,” similar to the horizontal nerve fi- 
ber raphe,* along which many vertically 
oriented arterioles appear to terminate. 


Report of Cases 


CasE 1.—A 34-year-old black woman 
with sickle cell hemoglobin C disease (he- 
moglobin S, 54%; hemoglobin C, 46%) was 
referred to the Sickle Cell Eye Clinic for 
vitreous hemorrhage in her left eye. Sys- 
temically, her disease had been so mildly 
symptomatic that her hemoglobinopathy 
was not discovered until age 19 years. Her 
only visual symptom was a transient blur- 
ring in her left eye several weeks before 
referral. Best corrected visual acuity was 
20/25—2 in each eye, with no substantive 
refractive error. The conjunctivas showed 
minimal sickling signs.* The vitreous in the 
left eye showed peripheral yellowish mate- 
rial suggesting old hemorrhage. The poste- 
rior poles in both eyes initially seemed 
normal. In the equatorial region of both 
eyes, several sea-fan neovascular forma- 
tions were found. While observing the fun- 
dus through the fundus-flash 2 camera, the 
photographer noted tiny microaneurysm- 
like formations in the macular regions of 
both eyes (Fig 2 and 3). 

A fluorescein angiogram of the right 
macular area (Fig 4)) showed a FAZ that 
was probably normal in size and shape. 
The spaces of the surrounding meshwork 
were much more variable in size than nor- 
mal. One pathologic avascular zone (PAZ) 
was temporal to and about twice as large 
as the FAZ. There were several smaller 
PAZs surrounding the FAZ. The border of 
each PAZ showed beads of fluorescence?" 
that appeared to correspond to the oph- 
thalmoscopie microaneurysm-like forma- 
tions. Large vessels at the border made 
sharp hair-pin loops extending toward the 
center of each PAZ. 

A fluorescein angiogram of the left 
macular area (Fig 5) showed an enlarged, 
irregularly-shaped FAZ, with beads of 
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Fig 1.—Normal foveal avascular zone (FAZ) is rounded and smooth-edged. Surround- 
ing vascular meshwork suggests a series of concentric circles. As distance from FAZ in- 
creases, meshwork changes from single-layered to dense, multilayered structure. N indi- 


cates nasal aspect of macula. 


Fig 2.—Right macular region of patient 
1. Microaneurysm-like dots (m) are in tem- 
poral macula. Pathologic avascular zone 
(PAZ) is just discernable temporally. 


Dashed lines enclose area of Fig 4. 


fluorescence at its superior and temporal 
borders. The spaces of the surrounding 
meshwork were more variable in size than 
normal. The temporal area showed only 
relatively large capillary channels without 
any fine meshwork apparent. 

Other relevant laboratory findings in- 
cluded the following values: hemoglobin, 
13.7 gm/100 ml; hematocrit, 42%; normal 
blood pressure; and normal results of a 
three-hour glucose tolerance test. The tan- 
gent screen and Amsler grid examination 
did not show scotomata. The patient had 
normal responses to the Ishihara plates 
and the Farnsworth D-15 panel. 

Case 2.—An 18-year-old black man, 
known to have had sickle-cell hemoglobin C 


Fig 3.—Left macular region of patient 1. 


Microaneurysm-like dots (m) surround 
center of macula. Dashed lines enclose 
area of Fig 5. 





disease (hemoglobin S, 58%; hemoglobin C, 
42%) since age 7 years, was examined on 
routine screening. The patient had had 
multiple hospitalizations, most of them re- 
lated to problems with his right femur. 
Best corrected visual acuity was 20/20 in 
each eye. The conjunctivas did not show 
any sickling signs,’ and the vitreous was 
clear in both eyes. In the right posterior 
pole (Fig 6), a sharply looping terminal 
venule was noted 1% dise diameters (DD) 
temporal and slightly inferior to the center 
of the macula. The left posterior pole ap- 
peared normal. A few 1 to 2 DD-size areas 
of resorbing intraretinal hemorrhages and 
several typical iridescent spots were found 
in the equatorial regions of both eyes. 
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The fluorescein angiogram of the right 
macular area (Fig 7) was poorly focused 
for the perifoveal capillary mesh. Tempo- 
ral and slightly inferior to the fovea, a ter- 
minal venule looped sharply toward a small 
PAZ. The capillaries surrounding the zone 


. were more prominent than other capil- 


laries in the area. 

Further studies showed the patient had 
normal results of a three-hour glucose tol- 
erance test. Hemoglobin value was 10 
gm/100 ml; the hematocrit reading was 
29%. No scotoma was elicited on the 
Amsler grid, and the patient’s responses to 
the Ishihara plates and the Farnsworth D- 
15 panel were normal. 

CASE 3.—A 36-year-old black woman 
with sickle cell anemia (SS) had a vitreous 
hemorrhage in her right eye in December 
1972. Her best corrected visual acuity was 
20/25 +2 in the right eye and 20/20 in the 
left eye. The conjunctivas showed minimal 
sickling signs.* The right vitreous showed 
a collection of yellowish material infe- 
riorly representing resorbing vitreous 
hemorrhage. The posterior pole in each eye 
seemed normal. In the retinal periphery, 
neovascular tissue with fibrous organiza- 
tion was found, along with several round 
retinal holes, which were subsequently 
cryocoagulated. 

Fluorescein angiography of the right 
macular area (Fig 8) shows a FAZ that ap- 
pears normal in size and shape and has a 
smooth, even border. The perifoveal capil- 
lary meshwork shows considerable vari- 
ation in mesh size. These filling defects 
probably represent true loss of capillary 
channels rather than temporary shunting 
of blood into bypass channels,? because 
they are consistently absent at all times 
during the angiography. 

Laboratory findings included the follow- 
ing values: hemoglobin, 10.6 gm/100 ml; 
hematocrit, 31.8%; and normal results on a 
three-hour glucose tolerance test. No sco- 
toma was elicited on tangent screen or 
Amsler grid examination. With the right 
eye, the patient made seven mistakes on 
the Ishihara plates. She showed a tritan 
defect on the Farnsworth D-15 panel, but 
only nonspecific, poor color discrimination 
with the Farnsworth-Munsell 100 Hue 
Test. Findings of color vision tests in the 
left eye were normal. 

CASE 4.—A 30-year-old black man with 
sickle cell anemia was first examined dur- 
ing routine screening. He had no complaint 
of visual problems. The electrophoretic 
pattern showed hemoglobin S, 95.4%: he- 
moglobin A,, 1.7%; hemoglobin F, 2.9%. 
Best corrected vision was right eye, 20/20 
and left eye, 20/25+2. His conjunctivas 
showed moderately numerous sickling 
signs.* Ophthalmoscopy showed a clear vit- 
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Fig 4.—Right macular area of patient 1. Foveal avascular zone (FAZ) is probably nor- 
mal. Several pathologic avascular zones (PAZ, arrows) are apparent, surrounded by 
beads of fluorescence and abnormal vessel loops. Several venules show hair-pin loops 


(hp, arrows). N indicates nasal. 





Fig 5 —Left macular area of patient 1. 
Foveal avascular zone (FAZ, arrows) is 
confluent with several pathologic avascu- 
lar zones (PAZ, arrows). Venules with 
hairpin loops (hp, arrows) are present: N 
indicates nasal. 


Fig 6.—Right macular region of patient 
2. Note hai-pin-loop configuration (hp) of 
venule. Dashed lines represent area of Fig 
rd 
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Fig 7.—Right macular region of patient 2. Foveal avascular zone (FAZ) is in poor 
focus. Pathologic avascular zone (PAZ, arrow) is present into which venular hairpin loop 
(hp, arrow) is extending. N indicates nasal portion of macula. 
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Fig 8.—Right macula of patient 3. Foveal 
avascular zone (FAZ) is normal. Its sur- 
rounding capillary bed shows loss of some 
interconnecting segments resulting in wid- 
ening of its meshwork size. N indicates na- 
sal portion of macula. 


Fig 9.—Left macular region of patient 1. 
Note dark, enlarged terminal arteriolar 
segments (arrows) in temporal macular re- 
gion. Dashed lines enclose area covered 
in Fig 10. 





reous in both eyes. The posterior pole of' 
the right eye appeared normal. In the tem- 
poral area of the left macula region (Fig 
9), several terminal arteriolar segments 
were larger and darker than normal and 
clinieally suggested obstructed vascular 


segments. The peripheral retina in both, 


eyes was pale, and vessels were thin and 
sparse. A fibrovascular nodule was in 
the left equatorial zone at the 9-o'clock 
position. 

Fluorescein angiography of the left 
macular region (Fig 10) showed a normal- 
appearing FAZ. Just temporal to the FAZ 
were three nonfilling terminal segments of 
the same arteriole. The capillary bed sur- 
rounding these vessels was less distinct 
than around nearby perfused vessels. The 
nodule in the periphery of the left eye 
proved to be a tuft of neovascular tissue. 

Laboratory findings included the follow- 
ing values: hemoglobin, 9.5 gm/100 ml; 
hematocrit, 24.4%; and normal fasting 
blood glucose value. Blood pressure was 
normal. No scotoma was found on Gold- 
mann perimetry, and the patient had nor- 
mal responses to the Ishihara plates and 
the Farnsworth D-15 panel. 

Case 5.—A 14-year-old black girl with 
sickle cell anemia (hemoglobin S, 94%; he- 
moglobin A, 6%) had had frequent painful 
crises at an early age and one blood trans- 
fusion four years before. Her first eye ex- 
amination occurred as part of a routine 
screening program. She had no complaints 
of visual problems. Vision was best cor- 
rected to 20/30 in the right eye with a 
—2.00 sphere. The conjunctivas showed 
moderately numerous sickling signs.* Oph- 
thalmoscopy showed a clear vitreous bilat- 
erally. Both posterior poles showed dis- 
tortion of the normally smooth ovoid 
macular light reflex, and the blood vessels 
of the macular region appeared normal. 
The peripheral retina was pale bilaterally, 
with thin, sparse vessels, some of which 
showed silver-wire changes. Temporally, in 
the left eye, there was a chorioretinal scar 
at the 2-o'clock position adjacent to the ora 
serrata. 

Fluorescein angiography of the left 
macular region (Fig 11) showed a dis- 
tinctly smaller than normal F AZ. Its bor- 
ders were irregular, and the surrounding 
capillary net had lost its normal concentric 
configuration and had a larger than normal 
mesh size. The terminal arterioles tempo- 
ral to the FAZ filled well. 

Other relevent findings were a normal 
blood pressure and a normal two-hour 
postprandial blood glucose value. Hemoglo- 
bin value was 10.5 gm/100 ml and hemato- 
crit reading ranged from 19.5% to 24%. Re- 
sults of tangent screen testing of the right 
eye were normal. In the left eye, there was 
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a small central scotoma to the 2/1,000 
white test object and a larger paracentral 
scotoma to the 3/1,000 red test object. The 
patient gave normal responses to the Ish- 
ihara plates and the Farnsworth D-15 
panel. 

. On reexamination five months later, the 
irregularity in the left perimacular light 
reflex was again noted (Fig 12). A terminal 
branch of an arteriole temporal to the 


macula was noted to be larger and darker 
than normal, giving the clinical impression 
of being occluded. In the ecuatorial region, 
near the superior edge of the previously 
noted temporal scar, there were several 
dark, dilated terminal arteriolar segments 
(Fig 13). 

Repeat fluorescein angiography of the 
left macular area (Fig 14) showed nonfill- 
ing in the termination of the arteriole just 





sal portion of macula. 


Fig 11.—Initial fluorescein angiogram of left macular area of patient 5. Note foveal 
avascular zone (FAZ) is small and has indistinct borders. Surrounding capillary bed is 
sparse, has a wide meshwork, and is without normal concentric architecture (Compare 


Fig 1). N indicates nasal portion of macula. 





Arch Ophthalmol/Vol 92, Dec 1974 


noted. The fluorescence immediately sur- 
rounding the arteriole was less pronounced 
than in comparable areas and probably 
represented retinal ischemia. An angio- 
gram in the region of the abnormal periph- 
eral arteriole (Fig 15) showed nonfilling of 
three terminal segments of the same arte- 
riole, with loss of fine vasculature around 
these segments. 

CASE 6.—A 25-year-old black man with 
sickle cell thalassemia (hemoglobin electro- 
phoresis, hemoglobin S, 89%; hemoglobin 
F, 5.1%; hemoglobin A,, 5.1%; hemoglobin 
value, 10.5 gm/100 ml; hematocrit reading, 
31.0%) was first examined as part of a rou- 
tine sereening program and had no com- 
plaint of visual problem. The best cor- 
rected vision in each eye was 20/20, with a 
minimal refractive error. His conjunctivas 
did not show any sickling signs.” Ophthal- 
moscopy showed an arteriole with larger 
and darker than normal terminal branches 
in the macular region of the right eye (Fig 
16). Fluorescein angiography of this area 
was not available. We assumed that this 
large, dark arteriolar segment, as in the 
other cases presented here, was occluded. 

Six months later the patient was re- 
examined. Ophthalmoscopy at that time 
showed that the dilated segments had re- 
turned to normal (Fig 17), and fluorescein 
angiography indicated normal filling of 
these segments. 

CasE 7.— This 24-year-old black man had 
sickle cell anemia (SS) known since the age 
of 4 years. He had had several episodes of 
abdominal pain and priapism in adoles- 
cence. The hemoglobin value was 10.0 gm/100 
ml; hematocrit reading was 31.1%. Hemo- 
globin electrophoresis showed hemoglobin 
S, 93.3%; hemoglobin F, 34%; and hemoglo- 
bin A,, 3.3%. Visual acuity had always been 
poor and had been considerably reduced 
for more than ten years. Since the patient 
was passively resigned to his limited visual 
ability, he was first encountered on a rou- 
tine screening examination. Best visual 
acuity was 20/200 in the right eye and 
20/400 in the left eye, with a negligible re- 
fractive error. The conjunctivas showed 
moderate sickling signs.* Ophthalmoscopy 
showed similar changes bilaterally. These 
included the following: optic atrophy, lack 
of nerve-fiber layer tissue on red-free ex- 
amination, apparently sheathed and ques- 
tionably occluded macular arterioles, pe- 
ripheral arteriolar and venular sheathing, 
and atrophic-appearing peripheral retinal 
tissue. 

Fluorescein angiography of the macular 
region of both eyes (Fig 18 and 19) showed 
an avascular zone at the center of the 
macula that incorporated and was two to 
three times larger than the normal FAZ. 
The blood vessel meshwork surrounding 
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this zone consisted mostly of arterioles and 
venules connected by large anastomoses. 
There was loss of the normal fine capillary 
architecture of this area. Several nonfill- 
ing segments were noted at the terminal 
ends of some arterioles. Farther from the 
macula, the capillary meshwork appeared 
normal. 

Goldmann fields showed a central sco- 
toma of 3° on the right and one of 12° on 
the left, along with irregular areas of pe- 
ripheral field loss in both eyes. With the 
left eye, the patient made eight errors on 
the Ishihara plates and showed a deutan 
defect on the Farnsworth D-15 panel. With 
the right eye, the patient gave normal re- 
sponses to the same color tests. 

Results of a three-hour glucose tolerance 
test were normal. The results of the serol- 
ogy test were negative, but the fluorescent 
treponemal antibody absorption test re- 
sults were positive. 


Comment 


Posterior pole abnormalities in 
sickling hemoglobinopathy patients 
are not entirely new findings.^* How- 
ever, the additional information pro- 
vided by the cases presented here 
facilitates a more comprehensive 
characterization of how the sickling 
process affects the macular region. 

Sickling maculopathy can be de- 
fined as an eventual permanent loss 
of function of progressively larger 
and more numerous patches of fine 
retinal vasculature in the posterior 
pole that leads to infarction or at- 
rophy of the inner layers of the sen- 
sory retina and a measurable de- 
crease in central visual functions 
(cases 3, 4, 5, and 7). The initial event 
is the occlusion (often reversible) of 
terminal branches of the small arte- 
rioles located around the FAZ and 
along the temporal horizontal merid- 
ian. We hypothesize that some of the 
occlusions, both reversible and perma- 
nent, cause some degree of ischemic 
damage to the dependent capillary 
bed. A capillary bed, damaged by ei- 
ther one massive ischemic episode or 
by the cumulative effects of repeated 
partial ischemic episodes, may result 
in infarction or ischemic involution of 
dependent tissues. 

The ophthalmoscopic appearance of 
this disease characteristically in- 
cludes the following findings in and 
around the macular region: micro- 
aneurysm-like dots^* (Fig 2 and 3), 
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Fig 12.—Left macular area of patient 5 
six months after Fig 11. Normally round 
macular reflex is angular and distorted. 
Dark, enlarged, terminal arteriolar seg- 
ment is present (arrow). Dashed line en- 
closes area of Fig 14. 





Fig 13.—Left temporal retinal periphery 
of patient 5 taken at same time as Fig 12. 
Long posterior ciliary nerve (LPC) is appar- 
ent. Several dark, enlarged, terminal arte- 
riolar segments are present (arrows). 


Fig 14.—Left macular area of patient 5 (see Fig 12) done six months after Fig 11. Fo- 
veal avascular zone (FAZ) is unchanged. Note abnormal arteriolar segment of fig 12 (ar- 
row) does not fill with fluorescein (compare Fig 11). N indicates nasal portion of macula. 


transient, dark, enlarged, terminal 
arteriolar segments (Fig 9, 12, and 
16), and bizarre venular loops (Fig 6). 


Fluorescein angiography shows 
that the dots may represent micro- 
aneurysms?? but also may represent 
sites of severely infarcted endothelial 
cells’ or proliferating endothelial 
buds" (Fig 10, 14, 15, 18, and 19). 





The bizarre venous loops are also 
associated with areas of capillary loss 
(Fig 4, 5, and 7). In addition, angiog- 
raphy sometimes shows irregular en- 
largement (Fig 5, 18, and 19) or con- 
traction (Fig 11 and 14) of the FAZ 
and the presence of PAZs (Fig 4, 5, 
and 7). The capillary bed surrounding 
the FAZ often shows irregular widen- 
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Fig 15.—Area described in Fig 13. Note Fig 16.—Right macular region of patient Fig 17.—Same area as seen in Fig 16 
that abnormal arteriolar segments do not 6 done on initial exam. Note dark, en- taken six months later. Note that previ- 
fill with fluorescein (arrows). larged, vascular segments (arrows). ously abnormal vascular segments (ar- 


rows) have returned to normal. Nasal side 
of macula is on the right. 


ing of its meshwork (Fig 4, 5, and 8) 
or disruption of its concentric archi- 
tecture (Fig 4, 5, 8, 11, 14, 18, and 19). 
Unfortunately, the relationship of 
the fluorescein appearance of the cap- 
illary bed to sensory retinal function 
is inconsistent. Patient 1 shows an 
enlarged area of nonperfusion in the 
right eye, with retention of normal 
vision and fields. We know from fluo- 
rescein studies in selected diabetics 
that, even with large areas of nonper- 
fused macular vessels, patients may 
retain normal visual acuity and 
fields.'? On the other hand, patients 3, 
4, and 5, whose macular regions ap- 
pear better perfused than in the case 
of patient 1, show some loss of central 


retinal functions. 
Fig 19.—Left, Left posterior pole of patient 7. Note dark, enlarged, arteriolar segments Perhaps loss of function is merely 
- (arrows). Right, Left posterior pole of patient 7. Foveal avascular zone (FAZ), like that of 


the opposite eye, is enlarged and has irregular borders. Ncnfilling arteriolar segments coincidental — with capillary bed 
are present (arrows). changes, or perhaps capillaries dam- 


aged by ischemia from a past arterio- 
lar occlusion can carry fluorescein but 
are still unable to provide for the 
metabolic needs of surrounding tis- 
sue. A third possibility is that a tran- 
sient period of ischemia was pro- | 


Fig 18.—Right posterior pole of patient 
7.*Thé foveal avascular zone (FAZ) is en- 
larged and has irregular borders. There is 
loss of a large portion of the surrounding 
capillary bed. A non-filling arteriolar seg- 
ment is noted (arrow). 





longed enough to produce sensory 
retinal damage without permanent 
capillary shutdown or obliteration. 
Sickling maculopathy can be put 
into perspective only by exploring its 
relationship with the sickling retin- 
opathy that has been well docu- 
mented in the equatorial region of 
the retina. Though probably not as 
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common as the peripheral retinop- 
athy, maculopathy has not been pre- 
viously defined because its discovery 
often depends on the difficult tech- 
nique of fluorescein angiography de- 


. „Signed to demonstrate the retinal 


capillary bed. Our group of cases sug- 
gests that maculopathy may be de- 
tected in approximately 20% of pa- 
tients with sickling disorders. Condon 
and Serjeant?* found posterior pole 
capillary bed changes in 10% to 40% of 
sickling patients, depending on spe- 
cific hemoglobin type. 

Both the maculopathy and the pe- 
ripheral retinopathy appear to follow 
a chronie progressive course, with 
larger and more numerous areas of 
the retina gradually becoming in- 
volved. Occasionally, maculopathy 
will appear as an acute process’ if the 
vascular occlusion leads to infarction 
of a large enough area of retina to 
give visual symptoms. 

The basic pathologic change in both 
the macular and peripheral retinopa- 
thies is loss or architectural disrup- 
tion of patches of fine retinal vascula- 
ture. This results from vascular oc- 
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clusion occurring initially in the 
arteriole or in the capillary bed, with 
subsequent "backing up" into the ar- 
teriole. The pathogenic mechanisms 
responsible for vessel occlusions in 
both disease processes are subject to 
the same speculations regarding the 
role of sickle-shaped cells with their 
increased rigidity and induced vis- 
cosity of blood." 

Finally, two observations of retinal 
vascular anatomy provide still an- 
other basis for comparing sickling 
maculopathy with peripheral retin- 
opathy. 

The first observation is based on 
the fact that the retinal artery usu- 
ally divides into four major branch 
systems, each supplying a quadrant 
of the retina. Temporally the upper 
and lower quadrant vessels follow the 
distribution of the nerve-fiber layer 
as they arch above and below the 
macula and terminate along an imag- 
inary line extending horizontally 
from the center of the macula—the 
nerve fiber raphe.* The numerous ter- 
minal arteriolar branches along this 
raphe make this area comparable to 


Fig 20.—Retinal capillary bed anatomy. (From Michaelson and Campbell'^ and 
Toussaint et al'*) Basic three-dimensional structure (3D) becomes two-dimensional (2D) 
near center of macula and in periphery. There are no capillaries (Avasc) in foveal 
avascular zone and in the most peripheral 1 mm of retina. Centrally, peripapillary plexus 
lies inward to basic three-dimensional net (3D + ppcp). 
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the terminal arteriolar tree in the ret- 
inal periphery. Just as the terminal 
arterioles become occluded in the pe- 
ripheral retina of the sickle cell pa- 
tient (Fig 15), the same process tends 


to occur in the anatomically compa- . 


rable area temporal to the macula 
(Fig 9, 10, 12, 14). 

The second observation concerns 
the structure of the retinal capillary 
bed. Michaelson and Campbell's'* an- 
atomic description, as modified by 
Toussaint et al, is the basis of Fig 
20. The retinal capillary bed is basi- 
cally a three-dimensional structure, 
coursing from the nerve-fiber layer to 
the inner nuclear layer. This is modi- 
fied to a two-dimensional or single- 
layered structure in the area sur- 
rounding the FAZ as well as in the 
entire peripheral retina anterior to 
the equator. The capillary bed is com- 
pletely absent both in the 400u to 500p 
FAZs and in the most peripheral 
1] mm of retina. Just as peripheral 
sickling retinopathy occurs predomi- 
nantly in the peripheral single-lay- 
ered capillary bed, so does sickling 
maculopathy occur predominantly in 
the single-layered capillary net sur- 
rounding the F AZ. 

This latter observation suggests 
several speculations regarding patho- 
genesis. Since the ratio of retinal tis- 
sue volume to vascular compartment 
volume might possibly be greater in 
areas of single-layered capillary bed 
than elsewhere, the retinal tissue in 
such areas might be relatively more 
hypoxic, particularly under conditions 
of ischemia. Hence, erythrocytes in 
these areas would have a greater 
tendency to convert into their sickled 
forms, with their vaso-occlusive prop- 
erties. Furthermore, a single-layered 
capillary net, with fewer anastomoses 
and collaterals than a three-dimen- 
sional net, might more readily occlude 
or become damaged when blood flow 
is transiently interrupted. 

Thus, sickling maculopathy and pe- 
ripheral sickling retinopathy are alike 
in that both occur commonly, both fol- 
low a chronic, progressive course, 
both have the same basic pathologic 
change, and from the point of view of 
the retinal capillary anatomy, both 
occur in comparable areas of the ret- 
ina. 


Vascular Abnormalities/Stevens et al 


DL LEE | "^. ww =F 


They do, however, differ in two im- 
portant respects. First of all, we have 
not yet observed maculopathy to pro- 
gress to the development of such 
florid neovascular growth as the so- 


. called sea-fan.'? Possibly due to the 


density of the posterior pole vascula- 
ture, the hypoxia resulting from a 
single occluded arteriole may be in- 
sufficient to stimulate florid neo- 
vascular growth. On the other hand, 
the small hair-pin vascular loops that 
protrude toward the center of PAZs 
(Fig 4, 5, and 7) might represent an 
abortive form of neovascular growth 
in the macular region. 

A second difference is the obvious 
threat that maculopathy poses to cen- 
tral visual function. We found no 
studies published of visual acuity, 
color perception, central visual field, 
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or other central visual functions in 
sickling hemoglobinopathy patients 
unselected for visual problems. How- 
ever, the cases presented here sug- 
gest that abnormal central visual 
function may not be infrequent in 
these patients. It would seem that 
sickling maculopathy offers a new, 
possible explanation for certain cases 
previously diagnosed as unexplained 
visual less or for some types of 
amblyopie. 

It is dificult to review the illustra- 
tions of the cases presented here and 
not be reminded of certain posterior 
pole changes in diabetics. Although 
the pathozenic mechanisms may be 
different. there are remarkable sim- 
ilarities between the two diseases. 
The area just lateral to the macula is 
a common site for the early changes 
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». Pilocarpine-Induced Lens Changes 


An Ultrasonic Biometric Evaluation of Dose Response 


David H. Abramson, MD; Stanley Chang, MD; D. Jackson Coleman, MD; Mary E. Smith 


High resolution ultrasonic biometry was 
performed on ten eyes of five normal 
young volunteers (ages 21 to 26 years) 
prior to and at regular intervals following 
topical administration of 1%, 4%, and 8% 
pilocarpine hydrochloride. All eyes 
showed a narrowing of the anterior cham- 
ber and axial lens thickening following 
pilocarpine administration. There was a 
dose-related response of maximal ante- 
rior chamber depth and lens thickness 
changes, but comparison of the means of 
maximal changes of the two dimensions 
did not reveal statistically significant 
differences. 

Increasing concentrations of pilocar- 
pine had a more rapid onset of action, 
greater peak effect, and prolonged dura- 
tion of action. A statistically significant 
prolongation of effect on anterior cham- 
ber depth and lens thickness after instilla- 
tion of the drug was obtained with the 
higher concentrations of pilocarpine. 


he dose response of pilocarpine- 
induced changes in anterior 
chamber depth and lens thickness has 
not been studied in man, to our 
knowledge, despite widespread use of 
the drug for almost 100 years in clini- 
cal ophthalmology. In fact, it has only 
recently been possible to measure the 
effects of drugs on the anterior cham- 
ber depth and lens thickness by utiliz- 
ing high-resolution ultrasonic biome- 
try. Previous studies in our 
laboratory?? have described the effect 
of 2% pilocarpine hydrochloride on the 
anterior chamber depth and lens 


Submitted for publication Dec 17, 1978. 

From the Ultrasound Laboratory, E.S. Hark- 
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thickness after topical administration 
into eyes of young and elderly volun- 
teers. These studies have shown that, 
following pilocarpine instillation, an- 
terior chamber shallowing and axial 
lens thickening began within 15 min- 
utes, occurred maximally at 45 to 60 
minutes, and virtually disappeared 
after 100 minutes. In young subjects, 
the average anterior chamber depth 
decreased 0.29 mm and the average 
axial lens thickness increased 0.32 
mm after topical instillation of 2% 
pilocarpine hydrochloride. 

The measurement of anterior 
chamber depth and axial lens thick- 
ness following administration of 
increasing concentrations of pilo- 
carpine has not been measured by 
ultrasonic techniques. It was not 
known if increasing concentrations of 
the drug would have a more rapid on- 
set of action, a greater maximal ef- 
fect, a greater duration of action, or 
a combination of these effects. Torn- 
qvist* has reported that in monkeys 
increased intramuscular doses of pilo- 
carpine causes a greater amount of 
induced myopia. 

It would be of clinical interest to 
know if the dose response of pilocar- 
pine-induced changes in anterior 
chamber depth and lens thickness is 
compatible with the dose response of 
intraocular pressure to pilocarpine. 
Dose-response analysis of the hypo- 
tensive effect of pilocarpine has been 
reported.®** Following single-dose ad- 
ministrations of pilocarpine hydro- 
chloride ranging in concentrations 
from 1% to 10% in patients with 
chronic simple glaucoma, Harris and 
Galin’ reported no statistically mean- 
ingful difference in the mean 
hypotensive effect of the various con- 


centrations. However, the adminis- 
tration of 4% pilocarpine hydrochlo- 
ride for one week resulted in a 
statistically significant decline in 
intraocular pressure and increase in 
outflow facility over the 1% solution. 
The administration of the 8% solution 
produced no further significant ad- 
vantage. Drance and Nash* found a 
dose-related reduction in intraocular 
pressure at two hours following 
single doses of 1%, 2%, and 4% pilo- 
carpine hydrochloride, but no further 
reduction in pressure with the 8% so- 
lution. The differences were not sta- 
tistically signifieant but were be- 
lieved by the authors to be 
meaningful. At the end of eight 
hours, a statistically significant dose- 
related response was present with all 
concentrations tested. It is generally 
believed that the parasympathomi- 
metic stimulation of the ciliary 
muscle produces contraction causing 
the trabecular resistance to fall con- 
comitant with the induced accom- 
modation. Therefore, it was hoped 
that a comparison of the dose 
response of _ pilocarpine-induced 
changes in the anterior chamber 
depth and lens thickness with that of 
the pressure-lowering effect might 
provide further insight into the mech- 
anism by which pilocarpine causes a 
lowering of intraocular pressure. 
The purpose of this investigation 
was to measure the time relationships 
and magnitudes of changes in ante- 
rior chamber depth and in lens thick- 
ness following topical administration 
of 1%, 4%, and 8% pilocarpine hydro- 
chloride. Ultrasonic measurements, 
made at a frequency of 20 MHz, were 
made on ten eyes of five normal 
young subjects prior to and at regular 
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$ intervals following instillation of the 


drug. 
Methods 


Measurements of the effects of topically 
instilled 1%, 4%, and 8% pilocarpine hydro- 


. ‘chloride were made on ten eyes of five vol- 


unteers, ranging in age from 21 to 26 years 
old. One subject was myopic (—4 diopters, 
both eyes); all others were emmetropic. No 
subjects had been taking topical medica- 
tion. One subject had been taking methyl- 
phenidate (Ritalin) hydrochloride daily, 
but had not taken medication within five 
hours of the study. 

The techniques and equipment used in 
this study were the same as those de- 
scribed in an earlier publication’ and uti- 
lized in another study on the effects of pilo- 
carpine on the anterior chamber depth and 
lens thickness in normal young volunteers.’ 
Ultrasonic measurements of intraocular 
distances were made with a 20-MHz ul- 
trasonic transducer and a 50-MHz elec- 
tronic interval counter. Measurements 
were accurate to + 0.03 mm. 

The effects of each concentration of pilo- 
carpine were studied separately in a total 
of three sessions for each subject, with not 
less than 72 hours between sessions. Ul- 
trasonic measurements were made prior to 
instillation of drug, at 20-minute intervals 
following instillation of drug for the first 
hour, and at 30-minute intervals there- 
after. The effects of 1% pilocarpine were 
measured for two hours following topical 
administration, while the effects of the 
more-concentrated solutions were mea- 
sured for three hours. Thus for each eye, 
a total of 22 sets of measurements were 
obtained. 

During administration of the drug, two 
drops (approximately 0.1 ec) were applied 
directly onto the cornea of each subject. All 
concentrations of drug used were the prod- 
uct of one manufacturer. For each concen- 
tration of pilocarpine, all volunteers re- 
ceived their dose from the same container. 

The data were analyzed for significance 
with the Student t test. The ¢ distribution 
was also assumed in order to test the sig- 
nificance of the difference of the means.’ 


Results 


The mean anterior chamber depth 
prior to instillation of pilocarpine 
when the eye was focused at 3 meters 
was 3.81 mm, with a range of 3.25 to 
4.11 mm. The one subject with myopia 
had the deepest anterior chamber 
(4.11 mm) and the greatest axial 
globe length (24.71 mm). Ten eyes 
(100%) showed narrowing of the ante- 
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rior chamber following instillation of 
all concentrations of pilocarpine used 
in this study. 

The mean axial lens thickness prior 
to instillation of pilocarpine when the 
eye was focused at 3 meters was 3.55 
mm, with a range of 3.23 to 3.77 mm. 
Ten eyes (100%) showed axial lens 
thickening following instillation of 
all concertrations of pilocarpine. 

Figure 1 shows the expanded radio- 
frequency A-scans of the anterior 
segment of one eye as photographed 
from the cathode ray oscilloscope. 
Trace A, made prior to instillation of 
pilocarpire, shows ultrasonic echoes 
(from left to right) of anterior and 
posterior corneal surfaces (AC and 
PC, respectively), anterior lens (AL), 
and posterior lens (PL). Prior to in- 
stillation of drug, no ultrasonic echoes 
from the iris were present. Trace B, 
made 40 minutes after instillation of 
pilocarpine, shows ultrasonic echoes 
(left to right) of anterior and poste- 
rior corneal surfaces, iris, anterior 
lens and posterior lens. Note that 
iris echoes are distinguishable from 
echoes returning from the anterior 
lens surface. One can also see that at 
40 minutes after the instillation of 
pilocarpine, the anterior chamber was 
shallower, and the lens was thicker. 

The Table lists the mean maximal 
decrease in anterior chamber depth 
and the mean maximal increase in 
lens thickness following instillation 
of 1%, 4%, and 8% pilocarpine. In this 
study the four eyes that exhibited the 
greatest magnitudes of change were 
from the two blue-eyed subjects. The 
other subjects had darkly pigmented 
irides. The subject with myopia 
showed the greatest degree of change 
in anterior chamber depth and in lens 
thickness. There was a dose-related 
response of changes in anterior cham- 
ber depth and in lens thickness. The 
data from the Table are shown graph- 
ically in Fig 2. 

Figure 3 shows the time relation- 
ship of the anterior chamber shallow- 
ing and axial lens thickening in the 
eye of one subject following instilla- 
tion of 1%, 4%, and 8% pilocarpine hy- 
drochloride. There was variation in 
individual response to pilocarpine. 
However, the decrease in anterior 
chamber depth and the increase in 


lens thickness was usually apparent 
at 20 minutes, and, except for one 
subject, occurred maximally within 
one hour for all concentrations of 
pilocarpine. In this one subject, the 
maximal effect of only 8% pilocarpine | 
occurred at the 90-minute measure- 
ment. At higher concentrations (4% 
and 8%), the effects of pilocarpine 
on anterior chamber depth and lens 
thickness were still present at the end 
of three hours, while with the 1% solu- 
tion, the effects were virtually gone 
at the end of two hours. By two hours 
after the instillation of 1% pilocar- 
pine, it is interesting to note, in some 
eyes the anterior chamber was deeper 
and the lens thinner than the mea- 
surements made prior to the instilla- 
tion of the drug. This observation 
could not be made with the higher 
concentrations because the drug ef- 
fect on anterior chamber depth and 
lens thickness was usually present at 
the end of three hours. 

The mean percent change of ante- 
rior chamber depth and lens thickness 
for all ten eyes at each concentration 
of pilocarpine is plotted in Fig 4. This 
method of presentation of the data 
was chosen because a larger change 
in lens thickness would probably be 
required for larger axial dimensions 
in order to achieve the same physi- 
ological accommodative effect. The 
dose-related response of anterior 
chamber narrowing and lens thick- 
ening with increasing concentrations 
of pilocarpine is present at each time 
interval following administration of 
the drug. In particular, it can be seen 
that the higher concentrations of 
pilocarpine had a more rapid onset of 
action and a greater duration of ac- 
tion than the weaker solutions. 

Statistical analysis of the percent 
change in anterior chamber depth 
and lens thickness for each concentra- 
tion revealed a statistically signifi- 
cant prolongation of drug-induced ef- 
fect for both 4% and 8% pilocarpine 
when compared to the 1% solution. 
This significance (at least the .05 
level) became apparent at 90 minutes 
after instillation of  pilocarpine. 
Although the stronger solutions of 
pilocarpine appeared to have a more 
rapid onset of action, statistical anal- 
ysis did not reveal significant differ- 
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Fig 2.—Dose response of anterior chamber narrowing and axial 
lens thickening following pilocarpine administration. Point at 296 
(open circle) was obtained from previous work on another group 
of young subjects. 
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Changes in Anterior Chamber Depth 


ences when comparing the 4% with and Lens Thickness After Pilocarpine Instillation 


the 1% concentration (.20 significance 
level), or when comparing the 8% with 


Decrease in Anterior Increase in Lens 


the 1% concentrations (.10 signifi- 
cance level) Similar results were 
found when comparing the maximal 
effects of each concentration of drug 
at the 40-minute interval. 

Subjective comments were ob- 
tained from each of the volunteers. 
All believed that as a higher concen- 
tration of pilocarpine was used, 
the onset of action was more rapid, 
and the duration was longer-acting. 
Some degree of miosis persisted in all 
patients at the end of each session 
with all concentrations. In addition, 
some subjects experienced ocular and 
orbital pain with the more concen- 
trated medication, while they had no 
pain with the weaker solutions. 
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Chamber Depth, mm 


Pilocarpine 
Concentra- 
tion, % 


Mean Range 
0.24 0.11-0.44 
0.31 0.16-0.58 
0.37 0.18-0.61 





Comment 


In our study of the effect of a single 
topical instillation of 1%, 4%, and 8% 
pilocarpine hydrochloride on normal 
eyes of young volunteers, it is appar- 
ent that many variables may have in- 
fluenced the results. There were in- 
terpersonal differences in the rate of 
onset of drug action, the maximal de- 
gree of drug action, and the duration 


Standard 
Deviation 


+0.11 0.18 
+0.16 0.35 
+0.15 0.39 


Thickness, mm 


Standard 
Deviation 


+0.16 
+0.16 
+0.15 


Range 
0.11-0.49 
0.20-0.74 
0.20-0.54 


Mean 


of action. These differences are proba- 

bly a result of variations in the 
amount of drug acting at its site(s), 
and of variations in individual sensi- 
tivity to the drug. Some variable fac- 
tors contributing to amount of drug 
entering the eye are the following: » 
variation in the size of the drop ad- 
ministered, the amount of tearing, 
the amount of drug lost over the lid A 
margins when lids were squeezed, 
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Fig 3.—Typical time responses of one eye to 1%, 4%, and 896 pilocarpine 


hydrochloride. 


variation in the penetration of drugs 
through the cornea, the duration of 
drug contact with the cornea, and the 
rate of nasolacrimal drainage. There 
may be variations in anatomic struc- 
ture, pharmacologic sensitivity, and 
the rate of drug metabolism, all of 
which contribute to the difference in 
individual response. In pupillographic 
studies of the effect of pilocarpine 
and of acetyl-beta-methacholine, the 
investigators also found variations in 
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individual response to those drugs.** 

The mean anterior chamber depth 
prior to administration of pilocarpine 
in this series of patients (ages 21 to 
26 years) was 3.81 mm, which com- 
pares favorably with the measure- 
ment found earlier? of 3.75 mm in a 
group of young volunteers 18 to 30 
years old. The mean axial lens thick- 
ness prior to instillation of pilo- 
carpine was 3.55 mm, and this also 
compares favorably w:th the mea- 


SAS mcn wm 


surement of 3.68 mm obtained in the 
previous study of young volunteers. 
The mean maximal change in ante- 
rior chamber depth and in lens thick- 
ness was found to be dose-related fol- 


lowing instillation of 1%, 4%, and 896 . 


pilocarpine. In earlier work with 2% 
pilocarpine, the anterior chamber was 
narrowed by 0.29 mm and the lens 
thickness increased 0.32 mm.’ This 
point is included in Fig 2, and is con- 
sistent with a dose-related response 
from the ten eyes in this study. Al- 
though the data comparing the onset 


. of action and the peak effect for the 


various strengths of pilocarpine were 
not statistically significant, it is be- 
lieved that these data may be clini- 
cally and physiologically meaningful. 

The maximal effect of pilocarpine 
on anterior chamber narrowing and 
lens thickening occurred 40 to 60 min- 
utes following instillation of the 
drug. If the direct action of pilocar- 
pine on the ciliary muscle resulting in 
an increase in tension on the trabecu- 
lar meshwork and an improvement of 
aqueous outflow is a major component 
of the pressure-lowering effect of 
pilocarpine, then one would expect 
the maximal changes in anterior 
chamber depth and lens thickness to 
precede or to occur simultaneously 
with the time occurrence of the max- 
imal hypotensive action of pilocar- 
pine. Maximal reduction of intraocu- 
lar pressure has been reported to 
occur at 75 to 120 minutes.*'^ Tt is of 
interest that in two reports compar- 
ing the reduction of intraocular pres- 
sure with varying concentrations the 
investigators did not find statistically 
significant differences in the degree 
of reduction of intraocular pressure 
at 90 minutes* or at 120 minutes’ af- 
ter a single topical administration of 
the drug. 

The duration of action on anterior 
chamber depth and lens thickness of 
the 195 pilocarpine found in the pres- 
ent study (90 to 120 minutes) com- 
pares favorably with results from 
previous work, which found the ef- 
fect of 2% pilocarpine to be virtually 
gone at 100 minutes after instillation 
of the drug. Pilocarpine-induced 
changes in anterior chamber depth 
and lens thickness is prolonged as 
higher concentrations are used, and 
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the drug effect of both 4% and 8% so- 
lutions was found to be present at 
three hours after administration. If 
the data are extrapolated, the effect 
of 4% and 8% pilocarpine on anterior 

. chamber depth and on lens thickness 
would be predicted to last approxi- 
mately 4 to 4.5 hours. If the pilocar- 
pine-induced changes in anterior 
chamber depth and lens thickness 
play a significant role in the reduction 
of intraocular pressure, then the 
longer-acting drugs may be of clinical 
value in maintaining near-maximal 
reduction of intraocular pressure for 
a greater period of time than the 
weaker solutions. Drance and Nash* 
found a dose-related response of in- 
traocular pressure at eight hours fol- 
lowing the usage of 2%, 4%, and 8% 
pilocarpine. They suggested that 896 
pilocarpine administered at less-fre- 
quent intervals may have the same 
effect on intraocular pressure as more 
frequent dosage of the 1% or 2% solu- 
tions. 

The duration of the hypotensive ef- 
fect of 2% pilocarpine has been re- 
ported to last four to eight hours.*" 
The effect of 1% or 2% pilocarpine on 
anterior chamber narrowing and lens 
thickening has probably disappeared 
at two hours following instillation of 
the drug. This finding suggests that 
another mechanism may be the sig- 
nificant factor in pressure reduction 
during the latter part of the hypoten- 
sive response to pilocarpine. This 
pressure-lowering mechanism may be 
the diminished secretion of aqueous 
humor from the ciliary process caused 
by pilocarpine," or the histamine-like 
action of pilocarpine suggested by the 
slow reversal of outflow facility by 
atropine,? or a mechanism not yet 
known. 

An unexpected finding was that in 
some patients, when the cycle of an- 
terior chamber narrowing and lens 
thickening has been completed, the 
anterior chamber is deeper and the 
axial lens dimension is smaller than 
the dimensions found prior to the 
pilocarpine instillation. It is possible 
that this difference may reflect a dif- 
ference in the state of voluntary ac- 
commodation, or may be a "rebound" 
phenomenon with  pilocarpine-in- 
duced change in anterior chamber 
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Fig 4.—Mean percent change in anterior chamber depth and in lens thickness of ten 
eyes following 1%, 4%, and 8% pilocarpine instillation. 


depth and lens thickness at lower con- 
centrations and may have clinical im- 
portance. In some patients, Drance 
and Nash* have found a similar effect 
on pressure, that is, an elevation of 
intraocular pressure following the 
lowering of intraocular pressure with 
low doses of pilocarpine. Since low 
doses of pilocarpine are frequently 
given to patients in the evening, we 
would expect the rebound of intraocu- 
lar pressure to coincide with the diur- 


nal variation in intraocular pressure, 
possibly exacerbating rather than im- 
proving the glaucoma. Further re- 
search is necessary to see if a similar 
rebound occurs with higher concen- 
trations of pilocarpine. 

A comparison of the mean percent 
changes of anterior chamber depth 
and lens thickness for each concentra- 
tion (Fig 4) discloses that, as the con- 
centration of drug was increased, 
there were disproportionate changes 
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in the anterior chamber depth and 


the lens thickness. A fourfold in- 
crease in drug dose from 1% to 4% did 
not produce a fourfold decrease in an- 
terior chamber depth and a fourfold 


„increase in lens thickness. Likewise, 


the 8% concentration did not produce 
a twofold change in response when 
compared to the average response to 
496 pilocarpine. Recent work on ocular 
penetration of tritiated pilocarpine in 
rhesus monkeys by Asseff et al'* may 
partially explain this finding. These 
investigators measured the levels of 
pilocarpine in the aqueous humor fol- 
lowing topical administration, and 
found a disproportionately smaller in- 
crease in the aqueous pilocarpine con- 
centration as increasing concentra- 
tions of pilocarpine were applied. 
However, aqueous levels of drug may 
not represent the drug concentration 
in the ciliary muscle, particularly if 
there is a specific receptor site for 
pilocarpine. Harris,^ also using tri- 
tiated pilocarpine, found a smaller 
concentration of drug present in the 
iris and the ciliary body than in the 
aqueous humor. Another explanation 
fer =the disproportionate response 
may be that near-maximal contrac- 
tion of the ciliary muscle (or satura- 
tion of receptor sites) occurs with 
higher concentrations of pilocarpine. 

It is of interest to note that the 
eyes of the blue-eyed subjects showed 
the greatest change in anterior cham- 
ber depth and in lens thickness in this 
study. Obviously, the number of pa- 
tients in this series is too small to 
make conclusions about the impor- 
tance of this finding. However, Har- 
ris and Galin'* reported the influence 
of ocular pigmentation on the pres- 
sure-lowering response to pilocar- 
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pine. Blue eyes showed near-maximal 


-hypotenstve responses with the 1% 


concentration, while darkly  pig- 
mented eyes required higher concen- 
trations to echieve the same hypoten- 
sive effec-. 

The one subject witk myopia had 
the deepest anterior chamber (4.11 
mm) and the largest axial globe 
length (21.71 mm) in ovr series. This 
finding is in agreement with the ob- 
servation tnat myopic eyes tend to 
have a deeper anterior chamber than 
normal ezes. In addition, this subject 
exhibited the greatest magnitude of 
changes in the anterior chamber 
depth and in lens thickness following 
administration of pilocerpine. This is 
an unusval finding since the ciliary 
muscle cf highly myopic eyes has 
been reported to be atrophic,’ pre- 
sumably from disuse, because accom- 
modation is utilized less by the my- 
opic indrvidual."* 


This investigation was aidec by a grant from 
the National Society for the Prevention of Blind- 
ness, Ine. 
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Nonproprietary Name and 
Trademarks of Drug 


Pilocarpime hydrochloride—Almocarpine, 
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Microcystic Dystrophy of the Cornea 


A Partial Explanation for Its Pathogenesis 


David G. Cogan, MD; Toichiro Kuwabara, MD; David D. Donaldson, MD; Eleanor Collins 


Histopathologic examination of the epi- 
thelium from a patient with microcystic 
dystrophy showed an unusual basement 
insinuating into the midepithelial layer 
and a consequent entrapment of epithelial 
cells that are blocked in their forward mi- 
gration. Ultimate evacuation of the cysts 
occurs with eventual rupture of the aber- 
rant basement membranes. 

Surgical removal of the epithelium is in- 
dicated when the symptoms are sufficient 
to warrant it. 


is beca dystrophy of the cor- 
nea is characterized clinically 


by pleomorphic, lardaceous-appear- 
ing, superficial opacities that come 
and go without apparent cause. The 
opacities are situated predominantly 
in the pupillary area and are charac- 
teristically bilateral although not 
necessarily symmetrical. They may 
cause visual blurring but are com- 
monly asymptomatic and are then 
discovered fortuitously. Pathologic- 
ally, the opacities correspond to 
pseudocysts within the epithelium, 
but there is also an aberrant insinu- 
ation of the basement membrane into 
the epithelium. 

The clinical appearance is diagnos- 
tic of the dystrophy. The presence of 
cysts is not in itself, however, pathog- 
nomonic. Similar cysts with or with- 
out some insinuation of basement 
membrane are found pathologically 
in bullous keratitis and have been de- 
scribed in Meesman dystrophy,' lim- 
bal nevi? and idiopathic recurrent 
erosion of the cornea.^* Nevertheless, 
the combined occurrence of micro- 
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cysts and insinuation of basement 
membrane unaccompanied by other 
gross abnormalities of the cornea is 
highly characteristic of the dys- 
trophy. 

Since 1964, when microcystic dys- 
trophy of the cornea was first de- 
scribed in five patients,” some 63 addi- 
tional cases purporting to be clinical 
examples of it, or of related condi- 
tions, have been described in the lit- 
erature. 

Seven of these were added by 
Guerry’ who noted, in addition to the 
microcystic opacities, map-like lines 
presumed to represent the aberrant 
basement membrane. Since this lat- 
ter report most authors have equated 
the map-like changes with the micro- 
cystic dystrophy. Levitt® added two 
cases. Trobe and Laibson‘ described 
35 cases under the heading of dystro- 
phic changes in the anterior cornea, 
but included cases with recurrent ero- 
sion that were not clearly distin- 
guished from the microcystic dys- 
trophy. Most recently Luxenberg et 
al’ have added clinical descriptions in 
a group of 17 cases comprising the 
map-like changes in all and the dis- 
crete spots (“putty marks”) in 5. 
These authors were not able to find a 
notable abnormality in the tear film 
or correlation of the lesions’ severity 
with age. 

Histopathologic examination of mi- 
crocystic dystrophy has been reported 
in some 12 cases,^^*? and examina- 
tion by electron microscopy has been 
reported in 3.^*? Wolter and Fralick* 
confirmed the presence of cytolytic 
debris in flat-mount preparations of 
the microcysts and noted the absence 
of fat stainable material. The anom- 
alous basement membrane dividing 
the epithelium was confirmed by 
King and Geeraets* and clearly illus- 
trated by Tripathi and Bron.’ 

Electron microscopy has confirmed 
the cellular origin of the intracystic 





debris and disclosed a peculiarly cor- 
rugated lining to the walls of the 
pseudocysts.* 

Except for 13 patients in the heter- 
ogeneous group of Trobe and Laib- 
son,‘ nearly all the patients have been 
women. The majority were middle- 
aged or older. None have had other 
remarkable ocular or systemic dis- 
ease. 

The purpose of the present commu- 
nication is to report an additional 





Fig 1.—Cornea with unfocused illumina- 
tion. Microcysts consist of pleomorphic 
opacities situated predominantly in pupil- 
lary area. (Light reflexes from cornea and 
lens are to be ignored.) 


Fig 2.—Microcysts. Note superficial po- 
sition and variation in size. Slit-lamp pho- 
tography. 
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Fig 3.—At low power note horizontal division of the epithelium by an aberrant mem- 
brane extending from extreme left to terminate in micepithelium at extreme right. A 
single microcyst is situated behind basement membrane (hematoxylin-eosin, original 
magnification x 80). 





Fig 4.—Insinuation of basement membrane into midep thelium, which contains two mi- 
crocysts in posterior epithelial lamina (hematoxylin-eosin, criginal magnification x 184). 





Fig 5.—Solitary microcyst posterior to aberrant basement membrane (hematoxylin-eo- 


sin, original magnification x 480). 


Fig 6.—Site of intraepithelial "break" in aberrant basement membrane with an adja- 
cent microcyst (PAS, original magnification x 256). 
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Fig 7.—''Break" of aberrant basement membrane. Note pale swelling of basal epithe- 
lial cells and incipient degeneration of wing cells behind basement membrane (hema- 


toxylin-eosin, original magnification x 480). 


case that we have had the opportu- 
nity to study photomicroscopically 
and electron microscopically. We of- 
fer a hypothesis that correlates the 
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peculiar combination of micro- 
pseudocysts and aberrant basement 
membrare that characterize this en- 
tity. 


Report of a Case 


The patient was a 45-year-old woman 
who had noted mild blurring of vision and 
occasional scratchy sensation of her eyes 
for approximately one year. The blurring 


was described as a distortion of images . 


and rings around lights. The only notewor- 
thy consideration in the medical history 
was endometriosis of ten years’ duration 
treated with a mixture of norethynodre- 
land and mestranol (Enovid) for nine years 
and eventual hysterectomy just prior to 
the onset of the visual symptoms. (The pa- 
tient believed the two were related.) 

Examination of the eyes showed a low 
degree of myopia (approximately —5.00) 
with a correctable acuity of OD 20/40; OS 
20/20. Both corneas showed superficial yel- 
low and gray spots having various sizes 
and shapes but sharp contours (Fig 1 and 
2). All spots were less than 0.5 mm in size 
and some were at the limits of visibility. 
They were situated predominantly in the 
pupillary area and caused considerable 
blurring of the ophthalmoscopic image. No 
map-like lines were seen. The intraocular 
pressure, fundi, and ocular movements 
were normal. 

The epithelium of the right eye was re- 
moved, after topical application of cocaine 
and retrobulbar administration of anesthe- 
sia, as a single circular sheet measuring 
approximately 9 mm in diameter. This was 
fixed in 4% glutaraldehyde and bisected for 
photomicroscopy and electron microscopy. 

The eye that had been operated on re- 
generated its epithelium without complica- 
tions and the patient reported two months 
later that the operation was an “unquali- 
fied success.” 


Histopathologic Findings 


Photomicroscopy.—The tissue com- 
prised basement membrane and epi- 
thelium. Both were abnormal. No por- 
tion of Bowman membrane or corneal 
stroma was attached to the specimen. 

The basement membrane was nor- 
mal in position and appearance in the 
outer 1- to 2-mm rim of the specimen, 
but in approaching the axial region, 
corresponding to what had been the 
pupillary area, it left the base to in- 
sinuate into the midepithelium where 
it formed a line 4 to 5 mm in length 
separating the epithelium into ante- 
rior and posterior laminae of approxi- 
mately equal thicknesses (Fig 3 and 
4). The attachment of these laminae 
to the basement membrane was ab- 
normally loose so that an artifactual 
cleft occurred at the midepithelial 
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Fig 8.—Normal corrugations on epithe- 
lial surface and intraepithelial basement 
membrane. Epithelial cells are connected 
by desmosomes (original magnification 
x 9,500). 


junction over much of its extent. It 
was abnormally thick but had normal 
staining properties. In a few places it 
had ruptured. 

The epithelium in the peripheral 
rim of the specimen, where the base- 
ment membrane was basilar, was a 
five-cell thick structure that deviated 
from normal in having swollen, pale- 
staining, “edematous” basal cells. We 
would be inclined to disregard this in 
view of the cocaine anesthesia used in 
surgery, but it is noteworthy that Tri- 
pathi and Bron’ noted identical 
changes in a case of recurrent erosion 
where the epithelium had been re- 
moved without the topical use of an- 
esthesia. 

In the central portion of the cornea, 
the lamina anterior to the aberrant 
basement membrane consisted, for 
the most part, of flattened "wing" 
cells with only a suggestion of cylin- 
drie conformation adjacent to the 
basement membrane (Fig 5). The pos- 
terior lamina consisted of a two- to 
three-cell thick membrane with pre- 
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(original magnification X 46,000). 
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Fig 9.—Portion of aberrant basement membrane. 
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Fig 10.—Portion of corneal epithelium; degenerating cells immediately posterior to 
aberrant basement membrane (original magnification » 9,500). 





Fig 11.—Junction of a relatively normal cell with keratohyaline filaments and a de- 
generating cell with miscellaneous debris in a posterior portion of the corneal epithelium 
(original magnification Xx 37,500). 


dominantly flattened cells adjacent 
to the midepithelial basement mem- 
brane and irregular basal cells poste- 
riorly (Fig 6 and 7). Some of these lat- 


ter were swollen cells with pale nuclei 
similar to those in the periphery of 
the specimen, while others were small 
with dark nuclei that were often sur- 
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Fig 12.—Microcyst posterior to aberrant basement membrane. Cyst contains cellular 
debris and is bordered by an intact cell having villi similar to a normal surface cell (origi- 
nal magnification x 10.000). 
Fig 13.—High-power magnification of edge of cyst. Note corrugation of bordering epi- 
thelial cell. Arrows indicate desmosomal connection between two epithelial cells (origi- 
nal magnification x 43,500). 
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rounded by clear haloes. No basement 
membrane was attached to the bas- 
ilar portion of this posterior lamina. 

The intraepithelial cysts, number- 
ing at the most four to a section, were 
found exclusively in the portion of the 
cornea with the aberrant basement 
membrane and were present only in 
the posterior lamina. They were situ- 
ated chiefly in the anterior portion of 
the posterior lamina and seemed to 
abut against the displaced basement 
membrane with a distinct layer of ba- 
sal cells posteriorly. 

The cysts contained pyknotic nuclei 
and membranous debris that stained 
strongly with eosin, Alcian blue, and 
periodic acid Fuchsin, but were not 
birefringent. The debris had the mor- 
phologic and tinctorial properties 
compatible with desquamating epi- 
thelial cells (Fig 5). | 

(Two of the cysts appeared to have 
erupted posteriorly and were dis- 
gorging their contents into the sub- 
epithelial space. The importance of 
this appearance is vitiated by the 
probability that the rupture occurred 
during the surgical removal of the tis- 
sue or in the process of embedding 
and sectioning.) 

The cysts varied in size from a 
maximum of one-fifth mm in diame- 
ter to a mini-dimension of one to two 
cells. These latter cysts had presum- 
ably been undetectable clinically. 

Electron Microscopy.—The epithe- 
lial cells in the more peripheral area 
of the cornea, where the basement 
membrane was in the normal posi- 
tion, showed a regular arrangement 
and the usual differentiation of epi- 
thelial cells. 

More centrally, the epithelium was 
divided by the aberrant basement 
membrane and showed distinct dif- 
ferences in the cells anterior and 
those posterior to the membrane. 
Those anterior to it had a flattened 
shape comprising a layer of five to six 
cells well attached to each other by 
a moderate number of desmosomes 
without widening of the intracellular 
spaces (Fig 8). The cytoplasm of these 
cells was electron dense; micro- 
organelles were sparse; and glycogen 
particles were abundant. The most 
superficial cells were especially flat- 
tened and contained the normal cor- 
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rugations of the apical surface (Fig 
8). The cells attaching to the aberrant 
basement membrane were taller but 
did not have the appearance of basal 
cells, nor did they have well-devel- 
oped hemidesmosomes. 

The aberrant basement membrane 
measured 2u to 4u in thickness and 
showed the normal fine granular sub- 
stance and clusters of fine filamen- 
tary material distributed uniformly 
throughout (Fig 9). The filaments 
measured 0.lu to 0.2u in length and 
were frequently spaced at 800 to 1,000 
À apart. Whereas the anterior border 
was relatively straight, the posterior 
border was commonly serrated by the 
invasion of the underlying cells. 

The cells posterior to the aberrant 
basement membrane comprised a 
layer of approximately five cells, one 
half of which were degenerating (Fig 
10). Those most posterior appeared 
normal in shape and fine structure 
but the attachment to Bowman mem- 
brane had been damaged by the sur- 
gical manipulation. Microorganelles 
were sparse. Toward the aberrant 
basement membrane the cells were 
flattened and degenerating (Fig 10 
and 11). Many were extremely elec- 
tron dense and contained pyknotic 
nuclei. Some were vacuolated and un- 
dergoing liquefaction. Nevertheless, 
the junctions between degenerating 
cells were well preserved. Microcysts 
consisted of coalesced, degenerating 
cells (Fig 12). The cyst walls were 
formed by surviving cells having cor- 
rugations similar to those on the nor- 
mal surface of the cornea (Fig 18). 


Comment 


The clinical appearance of the pres- 
ent case accords unequivocally with 
the previous cases in categorizing it 
as a microcystic dystrophy of the 
cornea, and the pathologic findings 
confirm the presence of cysts (really 
pseudocysts since they have no wall) 
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filled with entrapped cellular debris. 
The present case, however, suggests a 
relationship to the aberrant base- 
ment membrane, which was not so 
apparent or not appreciated in the 
previous cases studied pathologically. 
In the present case the cysts were lo- 
cated only posterior to the aberrant 
membrane and appeared to abut 
against it. This suggests the possi- 
bility that the midepithelial mem- 
brane interferes with the normal ex- 
teriorization of maturing epithelial 
cells. With their normal migration 
and desquamation blocked, the cells 
form clusters of disintegrating cells 
in the form of microcysts. The pri- 
mary abnormality is thus conceived 
to be an obstruction by the aberrant 
basement membrane to the normal 
and customary migration of matur- 
ing cells. 

But the obstruction is not neces- 
sarily permanent, for the opacities 
have been noted clinically to come 
and go at different sites. This is ex- 
plicable by the finding in the present 
case (and illustrated in the previous 
report?) of occasional ruptures or ero- 
sions in the basement membrane 
near a microcyst. Apparently, the mi- 
crocysts may be advanced through 
these breaks to discharge their con- 
tents onto the anterior surface of the 
cornea and disappear. 

The foregoing observations sug- 
gest that the primary fault is in the 
aberrant basement membrane and 
that the microcysts, which comprise 
the conspicuous clinical features, are 
actually secondary phenomena. There 
is other evidence to support such a 
contention. The map-like lines that 
have been associated with microcystic 
dystrophy, and which may be the clin- 
ical counterpart of the aberrant base- 
ment membrane, have been observed 
to antedate the microcystic opacities 
or to be present without microcyst 
formation. Moreover, we have had 


the opportunity, as previously noted,’ 
to observe the aberrant basement 
membrane histopathologically in one 
eye of a patient who developed typi- 
cal microcysts in the other eye only 
years later. Such cumulative evidence 
together with the annotated mor- 
phologic changes points to a primary 
role of the aberrant basement mem- 
brane in the pathogenesis of micro- 
cystic dystrophy. 

Treatment by corneal stripping has 
been most satisfactory in the two pa- 
tients we operated on and with whom 
we have had contact. The present pa- 
tient has, to be sure, been followed up 
for only one year, but the previous pa- 
tient has been followed up for nine 
years since the corneal stripping and 
has had no recurrence of her micro- 
cysts. Removal of the epithelium was 
also noted to have been therapeutic- 
ally effective in short-time follow-up 
in the patients reported by Guerry’ 
and by Wolter and Fralick.* 
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Fig 2.—Inset shows the widespread intraepithelial changes representing presumably a 
cross section of the fingerprint changes observed clinically (paraphenylenediamine, 
x 100; AFIP Neg 73-1166). Electron micrograph is from a region between basal epithe- 
lial cells and Bowman layer, similar to that indicated by the arrow in the inset. Free ar- 
rows indicate a relatively normal thin basement membrane and associated hemi- 
desmosomes on the adjacent basal epithelial cell (EP). Multiple folds of a thick, 
multilaminar basement membrane (M-BM) have formed between epithelium and Bow- 
man layer. Patches of fibrils, presumably collagen (C), are present between basement 
membrane layers as well as directly in contact with basal cell plasmalemma on the right 


(X 12,300; AFIP Neg 9908-1). 


plied. The next day a 2-mm Elliot trephine 
was used to obtain a biopsy specimen from 
an area of fingerprint involvement, includ- 
ing the epithelial tissue, Bowman mem- 
brane, and superficial stroma from the 
right paralimbal cornea at 5 o'clock. This 
was done without complication under local 
anesthesia. The biopsy site reepithelialized 
satisfactorily and was completely healed 
within three days. 

The regenerated epithelium contained a 
few small cysts either deep in the epithe- 
lium or between the epithelium and Bow- 
man membrane. Six days following the 
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biopsy, small intraepithelial cystie changes 
were present, but they did not involve the 
biopsy site. He continued to use 596 chlo- 
ride ointment twice a day in the left eye. 

Light Microscopic Findings.—The epithe- 
lium contained multiple ridge-like exten- 
sions in continuity with the plane of the 
epithelial basement membrane (Fig 2, in- 
set) The tissue appeared otherwise unre- 
markable. 

Electron Microscopic — Findings.—The 
basement membrane of the basal epithe- 
lium was grossly thickened into a multi- 
laminar variety and was present in mul- 
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Fig 3.—Within midlayers of epithelium 
(see inset, Fig 2), two multilaminar base- 
ment membranes are apposed, separated 
by a narrow band of fibrils or filaments, 
presumably collagenous (C). Bases of 
aberrant basal epithelial cells (Ep) abut on 
the multilaminar basement membranes. 
Well-defined hemidesmosomes are in- 
frequent along the plasmalemmas 
(x 16,000; AFIP Neg 73-9908-2). 
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Fig 4.—A region within the epithelium, 
where the two multilaminar basement 
membranes are apposed, the separation 
identifiable only by the plane of patches of 
dense lines indicated by free arrows. 
Aberrant basal epithelial cells (Ep) appear 
identical to those in Fig 3 ( x 12,300; AFIP 
Neg 73-9908-2). 


tiple layers beneath the primary basal cells 
(Fig 2). Filaments, presumably collage- 
nous, occasionally separated the basal epi- 
thelial cells from the multilaminar base- 
ment membrane. The middle layers of the 
epithelium (Fig 2, inset) showed apposition 
of two multilaminar basement membranes 
separated only by a narrow zone of fila- 
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Fig 5.—Slit-lamp photograph of regions 
of “map” epithelial dystrophy (free ar- 
rows). Biopsies from this cornea provided 
the material illustrated in Fig 6 (AFIP Neg 
./3-9908-3). 


ments (Fig 3) or complete apposition, the 
demarcation visible only by linear den- 
sities (Fig 4). 

CASE 2.—Clinical Summary.—A 77-year- 
old white man was first seen at Wills Eye 
Hospital in 1968 and his condition was 
didfTf?ed as "superficial corneal dys- 
trophy." There was no history of ocular 
trauma. The bilateral corneal changes con- 
sisted of wispy, fine geographic areas of 
grayish linear opacities that were located 
mainly in the central and paracentral 
areas (Fig 5). The corneal opacities re- 
mained unchanged for the next six years. 
There was no history of foreign body sen- 
sation, erosions, or ulcerations. In January 
1973, vision was 20/80 in the right eye with 
glasses and 20/60 with pinhole; and 20/100 
in the left eye with glasses and 20/80 with 
pinhole. Aside from the superficial corne- 
al changes, a bilateral moderate endothe- 
lial dystrophy without evidence of stromal 
edema or of epithelial bedewing was pres- 
ent. The corneal sensitivity was normal in 
each eye. Fluorescein staining of the epi- 
thelium was not evident, but early break 
up of the tear film was noted. Ocular pres- 
sure was 16 mm in each eye. An immature 
cataract was noted bilaterally. 

A biopsy was performed on the right 
cornea near the limbus from an area hav- 
ing a map-like pattern of opacification. 
Healing was satisfactory, and the biopsy 
site showed only a very faint opacity at the 
last examination on April 13, 1973. 

Light Microscopic Findings.—The subepi- 
thelial region displayed irregular sub- 
epithelial mound-like (Fig 6) or placoid 
accumulations of presumably collagenous 
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Fig 6.—Inset is a light micrograph showing a small region of map dystrophy. Two re- 
gions are identifiable. On the right, material has accumulated in many relatively uniform 
layers beneath the basal epithelial cells. On the left, an accumulation mushrooms up into 
the epithelium. Bowman membrane was not present in this specimen (paraphenylene- 
diamine, x 350; AFIP Neg 73-1171). Electron micrograph shows a small region of the 
"mushroomr' area present in the inset. A thick multilaminar basement membrane (M- 
BM) is present, separated from basal cells (arrow) as well as surrounded by a large 
quantity of presumably collagen fibrils (C) and filaments ( x 15,000; AFIP Neg 73-9908- 


3). 


filaments together with fragments of 
thickened basement membrane. 

Electron Microscopic Findings.—Whorls 
(Fig 6) and rregular patches of multilami- 
nar basement membrane were associated 
with the baszl cells or separated from 
them by pa-ches of filaments (Fig 6). 

CASE 3.—Climical Summary.—In 1966, an 
80-year-old white man had a cataract ex- 
tracted frcm his right eye followed by lens 
extraction in the other eye one year later 
at another hospital. His chief complaint 
was blurrinz cf vision in bcth eyes while 
reading. There was absence of a foreign 
body sensation or other discomfort. 

Examination revealed bilateral geo- 
graphic map-lixe changes and intraepithe- 
lial mierocysts in the upper third of the 
cornea acjazent to, but not involving the 
limbus. 

Vision was 20/30-3 in the right eye and 
20/30-4 in the left eye with best correc- 
tion. Applamation pressures were normal 








Fig 7.—Slit-lamp photograph of cornea 
showing areas of dots or microcysts (cir- 
cles). Free arrows indicate healed edge of 
biopsy for the microcysts illustrated in Fig 
8 to 12 (AFIP Neg 73-9908-5). 
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73-9908-5). 


Fig 9.—Another region of microcyst wall to show a flattened, desquamating epithelial 
cell (Ep). Free arrows indicate desmosomes between deeper layers of flattened epithe- 
lial cells. Lu indicates lumen of microcyst ( x 16,000; AFIP Neg 73-9908-6). 
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Aa N N e ATA E D 
Fig 10.—Basal epithelial cell (Ep) just 
lateral to the main inversion continues to 
show the presence of large quantities of 
multilaminar basement membrane (M- 
BM). In areas where the basement mem- 
brane is absent (arrows), filaments are 
directly applied to basal plasmalemma, 
which is lacking in hemidesmosomes. 
Bowman layer lies below and appears 
normal ( x 15,000; AFIP Neg 73-9908-6). 


in both eyes. The corneal sensitivity was 
equally diminished in each eye «mme 
slightly greater loss of sensation in the up- 
per half of the corneas. No fluorescein 
stain was evident, but early breaking of 
the tear film was seen near the upper lim- 
bus in each eye. A biopsy was performed 
on Nov 2, 1972. The 2-mm biopsy specimen 
was taken from the left cornea (adjacent 
to the limbus) at approximately the 1 
o’clock position. Corneal microcysts and 
geographic lines were included in the 
biopsy specimen (Fig 7). 

At the last examination, on Feb 18, 1973, 
vision with correction was 20/30 in the 
right eye and 20/70 in the left eye and was 
20/40 with pinhole. The left eye showed 
varying visual acuity related to the epithe- 
lial changes. The biopsy site healed satis- 
factorily, and in addition to the small mi- 
crocysts still present in the left cornea, 
there were geographic, map, and several 
fingerprint lines nasally in areas that had 
not been biopsied. The use of only 5% so- 
dium chloride drops and ointment contin- 
ued symptomatic relief. 

Light Microscopic Findings.—The epithe- 
lium showed an anomalous accumulation of 
basement membrane overlying the intra- 
epithelial microcysts of varying size (Fig 8, 
inset). Bowman membrane was of nor- 
mal thickness and contour, and the super- 
ficial stromal lamellas appeared normal. 

Electron Microscopic Findings.—The in- 
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Fig 11.—Within recion of cell inversion anterior to the cysts, aberrant basal cells (Ep) 
are arranged base to base. An ill-defined multilaminar basement membrane (M-BM) is 
present along one basal plasmalemma, while a relatively thin, undulating basement 
membrane is present along apposing basal plasmalemma. Arrows indicate the latter ba- 
sal plasmalemma. Note widespread absence of hemidesmosomes ( x 19,000; AFIP Neg 


73-9908-7). 





Fig 12.—Photomicrograph of a section 
treated with PAS. Most densely staining 
areas (arrows) appear to correspond with 
regions of most dense and massive pro- 
duction of multilaminar basement mem- 


brane. Bowman membrane appears 
normal (PAS, x 440, 1u to 1.5u; AFIP Neg 
72-13249). 

traepithelial microcysts contained cellular 
debris derived from desquamated epithe- 
lial cells (Fig 8). The cysts were lined by 
flattened epithelial cells with microvilli 
(plicae) characteristic of normal corneal 
surface epithelium. Partially desquamated 
epithelial cells were frequently seen lining 
the cyst cavity (Fig 9). The flattened cells 
were attached to deeper layers by desmo- 
somes (Fig 9). Basement membrane pe- 
ripheral to the cystic areas was of the thick 
multilaminar type and was absent in some 
areas. In the latter, filaments, presumably 
collagenous, were directly applied to the 
basal plasmalemma, which was deficient in 
hemidesmosomes at these sites (Fig 10). In 
the region of cell inversion anterior to the 
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epithelial eysts, there was a base-to-base 
arrangement of aberrant basal epithelial 
cells (Ep) separated by a thickened multi- 
laminar basement membrane lining one 
basal plasmalemma and a relatively thin 
basement membrane along the apposing 
basal plasmalemma (Fig 11). Regions of 
the most dease accumulation of multilami- 
nar basemeat membrane gave a strongly 
positive PAS reaction (Fig 12). 

CASE 4—Clinical Summary.—A 57-year- 
old white woman was first examined at 
Wills Eye Hospital on June 28, 1972, with a 
complaint of dry eyes for four months and 
occasional foreign body sensation in each 
eye. She hac been informed of an "opaque 
condition” im her left eye by her oph- 
thalmologist. Use of artificial tears four 
times a day resulted in symptomatic im- 
provement. Ín addition to the ocular find- 
ings, she had arthritis for about ten years 
and was treated with medications contain- 
ing calcium and vitamin C. 

Vision was 20/20-2 in the right eye and 
20/20 in the left eye with best correction. 
Map-like and fingerprint patzerns (Fig 13) 
were presen: in the epithelium bilaterally, 
and a small 0.1-mm Coats ring was pres- 
ent just abcve the pupil in the right eye. 
Concretions and moderate follicular con- 
junctivitis were noted in the lower lids, as 
well as a moderate hyperem:a of the con- 
junctiva. 

On Jan 13, 1973, a biopsy specimen was 
obtained from an area with a map-like con- 
figuration m the paralimbal region of the 
right cornea between 1 and 2 o’clock. Both 








Fig 13.—Slit-lamp photograph to illus- 
trate a region of map dystrophy (free ar- 
rows) adjacent to a region of fingerprint 
dystrophy (circles) (AFIP Neg 73-9908-8). 


the geographic and the fingerprint pat- 
terns were seen in each eye, mostly cen- 
trally, but extending near the periphery as 
well. Following removal of this tissue the 
wound healed well, and by Feb 10, 1978, vi- 
sion was 20/20 in each eye. The corneal 
sensitivity was normal in each eye as 
tested with the esthesiometer of Luneau 
and Coffignon, and the tear deficiency was 
still evident. The use of artificial tears 
(methylcellulose [Tearisol]) every two to 
four hours, and 5% sodium chloride in each 
eye at night appeared to provide sympto- 
matic relief. 

Light Microscopic Findings.—The epithe- 
lium was of full and normal thickness. The 
basement membrane was markedly thick- 
ened and separated from Bowman mem- 
brane by an accumulation of material of 
unknown composition (Fig 14, top). Bow- 
man membrane appeared normal. 

Electron Microscopic X Findings.—The 
thickened basement membrane was of the 
multilaminar variety and was separated 
by a narrow collagenous zone from a thick, 
homogeneous-appearing layer of moderate 
electron density and of unknown composi- 
tion (Fig 14). By light microscopy the ma- 
terial was PAS-negative, in contrast to the 
PAS positivity of the multilaminar epithe- 
lial basement membrane (Fig 15). Patchy 
aggregates of material of similar electron 
density were present in close apposition 
to the plasmalemma of cells containing 
masses of filaments (Fig 16). 


Comment 


These observations, clinical and his- 
topathologic (including those made by 
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Fig 14.—Top, Electron micrograph shows material of unknown composition (U) to be 
relatively homogeneous and of an electron density similar to that of basement mem- 
brane. A thick multilaminar basement membrane (M-BM) separates unknown substance 
from epithelium (EP) (x 7,500; AFIP Neg 73-9908-9). Bottom is a light micrograph of a 
section from a biopsy specimen of a map dystrophy. A fingerprint dystrophy was also 
present nearby in this cornea. A coiled mass of material of unknown composition (U) lies 
between normal Bowman membrane (bm) and thickened subepithelial layer (arrows) 
(paraphenylenediamine, x 300; AFIP Neg 73-959). 


electron microscopy), indicate that 
there is indeed a spectrum of changes 
that may occur within the corneal 
epithelium with no apparent single 
cause that can be ascertained at this 
time. To the two observations ini- 
tially made by Cogan and co-work- 
ers,’ those of an intraepithelial cyst 
and the presence of an anomalous 
basement membrane, may be added 
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the formation of a subepithelial col- 
lagenous mound or plaque that is 
more characteristic of the changes de- 
scribed clinically as map-like or geo- 
graphic. 

There have been few reports of 
these entities in the literature. Wol- 
ter and Fralick‘ reported a case of mi- 
crocystic dystrophy in which there 
was a history of prior dendritic kera- 





Fig 15.—A light micrograph of a section 
treated with PAS. Plane associated with 
bases of epithelial cells (arrows) stains 
positively, while unknown substance (U) is 
negative. Bowman membrane (bm) is 
moderately positive and stains in normal 
fashion (PAS, x 300, 1p to 1.54; AFIP Neg 
73-2195). 


titis in the eye. Microscopic examina- 
tion revealed small intraepithelial 
cystic lesions, a few of which were 
empty, whereas most other cysts con- 
tained pyknotic nuclei and cellular 
debris. The basement membrane dis- 
played a few excrescences extending 
into the basal epithelium. 

Apparent variations of this entity 
were reported by Guerry? and DeVoe’ 
as "fingerprint lines" in the cornea. 
In both patients described by Dee, 
a prior history of trauma was ob- 
tained, and bullous keratopathy was 
present in one case. Injury to Bow- 
man membrane was postulated in 
the pathogenesis of this condition. 
Microscopic examination revealed 
folds and reduplication in the epi- 
thelial basement membrane that 
were interpreted at that time to be 
located in Bowman membrane. 

Subsequent clinical studies of fin- 
gerprint dystrophy have been docu- 
mented.*-* Bron and Brown‘ described 
additional bleb and net patterns. 
Similar combined microcystic and 
geographic corneal opacities de- 
scribed by Levitt® in two patients 
suggested the appearance of an “oil 
slick in water.” The largest clinical 
series, reported by Trobe and Laib- 
son,? included 35 patients who mani- 
fested combinations of the micro- 
cystic, map-like, and fingerprint 
patterns. All three configurations ap- 
peared to be located anterior to Bow- 
man membrane. There was no sig- 
nificant history of prior ocular 
trauma. Five patients had guttate en- 
dothelial dystrophy. Histopathologic 
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Fig 16.—Patches of unknown substance (U) are presert in close relationship to plas- 
malemma of cells containing large quantities of filaments (F-C). Cells lie n a plane be- 
tween a collagenous layer below and a thick, multilamina~ basement membrane (M-BM) 
above. Note absence of hemidesmosomes (arrows) along basal plasmalemmas of the 


basal epithelial cells (EP) ( x 22,000; AFIP Neg 73-9908-10). 


examination in two cases with the 
microcystic pattern revealed changes 
similar to those described by Cogan 
and co-workers. King and Geeraets'? 
studied a case of map-like and micro- 
cystic epithelial dystrophy by electron 
microscopy and reported the presence 
of anomalous basement membrane ac- 
cumulations within the epithelium. 
The entities described here differ 
from the hereditary epithelial dys- 
trophies described by Burns," Stocker 
and Holt," and Smith et al.'^ Histo- 
pathologic examination of a case of 
Meesmann's dystrophy revealed epi- 
thelial cysts containing PAS-positive, 
amylase-resistant cellular debris. The 
basement membrane was abnormally 
thickened, strongly PAS-positive, and 
resistant to amylase digestion. In 
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Meesmann dystrophy a “peculiar 
eleetron-cerse substance” was de- 
scribed m the adjacent abnormal epi- 
thelial œ ls by Kuwabara and Cicca- 
relli'* and by Burns." The presence of 
this abnormal intracellular substance 
clearly differentiates Meesmann's 
from other epithelial ehanges. The 
production of a thick multilaminar 
basemert membrane is the result of 
apparent y nonspecific epithelial þa- 
sal cell activity. 

Electron microscopic studies of 
Reis-Büskler dystrophy'^'* revealed 
extensive replacements of Bowman 
membrame by groups of filaments and 
rearrangement of collagen into lamel- 
lar configurations, often associated 
with a loss of epithelial hemi- 
desmoscmes and of basement mem- 


brane. In the present study Bow- 
man layer appeared normal in all 
cases. 

Recurrent corneal erosion may be 
associated with dot-like opacities or 
irregular patches'? and display some 
similarity to the opacity described in 
microcystic corneal dystrophy. Gold- 
man et al*? described changes by elec- 
tron microscopy in the basement 
membrane in posttraumatic recur- 
rent epithelial erosions. They ob- 
served absence of hemidesmosomes 
and basement membrane in some in- 
volved areas and a discontinuity of 
basement membrane in others. Tri- 
pathi and Bron? studied nontrau- 
matie recurrent corneal erosion by 
electron microscopy. In some areas, 
the basement membrane was detached 
from the epithelium, and there was 
almost total absence of epitheli- 
al hemidesmosomes. Intraepithelial 
cysts contained moderately P AS-posi- 
tive cellular debris. 

From our histopathologic examina- 
tions, it appears that in fingerprint 
dystrophy the most reasonable expla- 
nation would be the presence of a pre- 
ceding minute epithelial looseness or 
unnoticed abrasion. In the former, 
the separation, produced either by a 
slight edema of the basal cells or by 
migration of cells from the stroma 
into the subepithelial plane, is attenu- 
ated into the more superficial epithe- 
lial layers so that two layers of basal 
cells can come together base to base. 
In the latter case of an antecedent 
minor abrasion, the usual epithelial 
slide toward healing may override so 
that one edge continues to grow over 
the everted opposite edge of the epi- 
thelium. These suggestions would 
then explain the observed arrange- 
ment of basal epithelial cells coming 
together base to base within the epi- 
thelium. The changes observed in the 
microcystie epithelium would also be 
explained by similar inversion, but in 
this instance the cells continue to des- 
quamate as they would from normal 
epithelium. They desquamate, how- 
ever, into an enclosed space, forming 
the small cyst-like arrangement anal- 
ogous to an “intraepithelial” epi- 
thelialization or "pearl" formation, 
such as may occur with an epithelial 
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inclusion cyst on the anterior iris sur- 
face. The production of a multilami- 
nar basement membrane in a region 
where a relatively thin basement 
membrane is normally located is not 
too surprising, since it is known” that 
the peripheral corneal epithelium can 
produce a greater or lesser amount of 
such multilaminar basement mem- 
brane. Why excessive production of 
multilaminar basement membrane oc- 
curs in abnormal regions is not clear. 
As can be seen from an examination 
of other dystrophies, such as Mees- 
mann'''* or Fuchs combined,” as 
well as in a female carrier of Fabry 
disease, the production of a thick 
multilaminar basement membrane is 
a nonspecific end result of epithelial 
basal cell activity. The production of 
collagen-like filaments in direct appo- 
sition to the basal plasmalemma of 
the basal cells in regions where base- 
ment membrane is absent is not too 
surprising, since there is considerable 
evidence that the epithelium, under 
certain circumstances, has the poten- 
tial for synthesizing collagen.?*: The 
observation of peculiar formation of 
basement membrane and/or collage- 
nous material within the epithe- 
lium has also been observed as an un- 
usual epithelial change in a case 
of combined corneal dystrophy of 
Fuchs.^?* This would not be at all 
surprising, since these changes are 
considered to be relatively nonspecif- 
ic and may be induced by a variety of 
insults, although in some of our cases 
early corneal guttata was present and 
may be sufficient explanation for such 
changes in cases in which prior 
trauma could be accepted as being 
ruled out. The mass of abnormal sub- 
stance that accumulated between a 
thickened multilaminar basement 
membrane and the adjacent Bow- 
man layer in one case of geographic 
or map-like dystrophy differs from 
basement membrane material, since 
it failed to stain with PAS treatment. 
Its close association with filament- 
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containing cells, presumably kera- 
tocytes that have migrated into this 
region from the stroma, suggests the 
latter cells as a source for this 
unknown substance. Keratocytes may 
frequently migrate into the subepi- 
thelial region,” where they may form 
a pannus without prior inflammation 
that can be detected clinically. 

Bron and Tripathi^^?' studied vari- 
ous cystic epithelial disorders of the 
cornea by light and electron micros- 
copy. They felt that altered fluid me- 
tabolism either by the epithelium or 
endothelium could account for the 
cysts. Abnormalities of the epithelial 
cell and ground substance due to 
dystrophie or other changes might 
also be responsible for these cystic 
changes. 


This investigation was supported by the Ne- 
ville Trust, King Foundation, Pennsylvania 
Lions Eye Research Foundation, the Pennsylva- 
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the Kresge Foundation, and research grant EY- 
00133 from the National Eye Institute. 
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A case of fingerprint corneal dystrophy 
with epithelial cysts has been studied his- 
tologically, using ultrathin sections for 
light and electron microscopy. Fingerprint 
lines that are ensheathed in normal base- 
ment membrane consist of a fibrillogranu- 
lar protein apparently a product of the 
corneal epithelium. They are continuous 
with a subepithelial seam of similar, 
friable material thus accounting for the 
ready dehiscence and recurrent break- 
down of the epithelium. Moribund cells 
stimulate fusion of epithelial cells to form 
multinucleate giant cells. These seclude 
degenerating cells that thus sequestered 
ataataken by centripetal cell movement 
toward the tear film where they are dis- 
charged. The histologic evidence sug- 
gests that fingerprint dystrophy, the mi- 
crocystic dystrophy of Cogan, and the 
recurrent erosion syndrome are closely 
related disorders. 


here is a peculiar group of su- 
perfieial corneal disorders usu- 

ally occurring in the absence of overt 
stromal disease and sometimes asso- 
ciated with intermittent epithelial 
breakdown. These disorders are diffi- 
cult to classify because little is known 
of their origin. Included in this cate- 
gory are the complex of fingerprint, 
bleb, and net dystrophies,' the condi- 
tion described by Cogan et al? as mi- 
crocystic dystrophy, although micro- 
cysts are not invariably present,’ and 
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the recurrent erosion syndrome.*° 
Autosomal dominance has been 
traced through six generations in the 
recurrent erosion syndrome,’ but no 
genetic baexground has been estab- 
lished fcr tke other two conditions so 
that use of the term "dystrophy" 
must be somewhat cireumspect. 

It is possible that the fingerprint 
complex is related to Cogan micro- 
cystic dystrophy on the one hand and 
to the recurrent erosion syndrome on 
the other. A connection between fin- 
gerprint dystrophy and the Cogan 
disorder is suggested by a case of 
Bron and Brown' in which one cornea 
showed zrayish microcysts of the Co- 
gan type while the other showed pure 
bleb changes. A common origin like- 
wise seemed probable zo Trobe and 
Laibson who, on clinical evidence, 
considered fingerprint and Cogan mi- 
crocystie dystrophies as variants. 
Furthermore, histologic support for a 
similar, i? not identical, pathogenesis 
is suggested by De Voe's* demonstra- 
tion of an abnormal layer anterior to 
the Bowman layer in fingerprint dys- 
trophy and the observation of a sim- 
ilar layer in Cogan microcystic dis- 
order by Guerry.’ Finally, epithelial 
microcysts, a frequent association of 
the recurrent erosion syndrome,‘ 
are often observed in fingerprint dys- 
trophy especially when there is epi- 
thelial breakdown. ' 

A recently seen patient with bilat- 
eral combined fingerprint and epithe- 
lial cystie changes suffered from re- 
current epithelial breakdown of the 
right cornea. Since there is evidence 
to show that removal of the affected 
epithelium alleviates symptoms'^" 
and in view of the lack of histologic 


data in this disorder, it was decided to 
excise the diseased epithelium from 
the right eye, special care being taken 
to maintain the ultrastructure free 
from unwanted artifacts. 


Report of a Case 


A 58-year-old white woman had had no 
previous illness apart from usual childhood 
fevers; general examination showed no ab- 
normality. There was no family history of 
general or ocular disease. She had no sur- 
viving brothers or sisters. Her three chil- 
dren, two of her nephews, and two grand- 
children were examined and found to be 
normal. 

Ocular Symptoms.—History.—In Septem- 
ber 1971, she had a chalazion of the right 
upper lid that was incised and curetted. 
Similar treatment was required for a cha- 
lazion of the left upper lid in January 1972. 
Since the time of her first visit, the right 
eye has been continually irritable and sev- 
eral times a week the patient has been 
awakened from sleep by a sharp pricking 
sensation that, accompanied by watering, 
would persist for about 20 minutes, then 
fade gradually over the course of the next 
few hours. 

Examination.— Uncorrected visual acuity 
was 20/20 OU. The bilateral corneal 
changes described here were the only ocu- 
lar abnormalities. 

Right Cornea.—To the naked eye and 
with the +12 lens of the ophthalmoscope, 
no abnormality is visible. With a x10 
loupe, the cornea is seen to be avascular; 
minimal punctate stain with fluorescein is 
present. 

Slit Lamp.—With x20 magnification, 
undulating, refractile striae often running 
parallel, sometimes whorled, are present in 
the central and lower third of the cornea 
(Fig 1). These fingerprint lines, difficult 
to see in diffuse or focal illumination or 
even in scleral scatter, are best observed 
by retroillumination from the fundus or 
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Fig 1.—Cornea in fingerprint dystrophy 
showing fingerprint striae and epithelial 
cysts. RE indicates right eye; LE, left eye. 


iris. Fingerprint lines are located within 
the epithelium; they appear double con- 
toured, showing reverse illumination indi- 
cating increased optical density’ and occa- 
sionally branch dichotomously. Interposed 
between sheaves of fingerprint lines are 
aggregates of microcysts that appear opti- 
cally empty in retroillumination but gray- 
ish in focal illumination. After blinking, 
the tear film rapidly snaps over the lower 
fingerprint lines so that “dry areas” ap- 
pear. Both stroma and endothelium appear 
healthy. 

Monofilament nylon threads of varying 
caliber were used to assess corneal sensi- 
tivity.^ Anesthesia to 8-0 filaments was 
present over the fingerprint lines, but else- 
where sensation was normal. 

Left Cornea.—The findings are essen- 
tially similar to those on the right side. 
Schirmer test showed adequate basal and 
reflex lacrimation in both eyes. 


Material and Methods 


Biopsy of Right Cornea.—The area of 
maximal corneal change was accurately lo- 
cated from drawings and photographs. No 
preoperative drops were applied to the 
eornea. Under general anesthesia and 
using the operating microscope, a pre- 
selected area was identified and demar- 
cated with a 5-mm trephine, and through- 
out the biopsy operation, the cornea was 
irrigated with physiological saline. A Des- 
marre knife was inserted between the epi- 
thelium and Bowman layer, separation in 
this plane being achieved with ease. The 
epithelial disce was drawn onto the flat of 
the knife with microforceps, transferred to 
a flat card to avoid folding, and immedi- 
ately fixed in cold 2.5% glutaraldehyde 
for three hours. The specimen was then 
washed, postfixed in 1% osmium tetroxide, 
and embedded in epoxy resin. Orienta- 
tional vertical 0.54 sections were stained 
with toluidine blue and examined by light 
microscopy. Ultrathin sections were 
stained with uranyl acetate and lead cit- 
rate for examination with the electron mi- 
croscope. 

The postoperative course has been un- 
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Fig 2.—Fingerprint striae as elongated basophilic mass (F) lying parallel to the surface | 
(toluidine blue, original magnification x 800). 
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Fig 3.—Dichotomous branching of striae with flattened cell embedded in it at bifurca- 
tion (toluidine blue, original magnification x 800). 
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Fig 4.—Club-shaped termination and budding of fingerprint branches with condensed 4 
core in lower branch (toluidine blue, original magnification x 800). | 


Fingerprint Dystrophy/Brodrick et al 


M" 





ba 





original magnification x 200). 





Fig 5.—Loss of normal, regular, histologic architecture, hyperplasia, and fingerprint striae at midepithelial level (toluidine blue, 
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Fig 6.—Block of Fig 5 showing continuity between striae and subepithelial amorphous 
material (S) (toluidine blue, original magnification x 800). 





Fig 7.—Giant epithelial cell, 300u long 
(arrows), containing 16 nuclei lying in the 
basal layer (toluidine blue, original magni- 
fication x 300). 


eventful over the ensuing six months, with 
only oecasional mild irritation of the right 
eye. Visual acuity has been unaffected by 
the biopsy procedure. 


Observations 


Light Microscopy.—Thin Vertical 
sections stained with toluidine blue 
indicate that the specimen consists of 
epithelium and basement membrane. 
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The epithelium has lost its normal, 
regular, histologic architecture and in 
places is hyperplastic, the normal five 
or six layers being replaced by seven 
or eight. The anterior surface is regu- 
lar and the surface squamae appar- 
ently healthy. 

Four main abnormalities are pres- 
ent in the epithelium. First, there are 
the fingerprint striae, conspicuous, 
horizontally disposed masses of 
amorphous material lying at the 
midepithelia. level; second, the ir- 
regular presence of fragmentary 
amorphous material adherent to the 
underside of the basement mem- 
brane; third. a variety of abnormal 
epithelia! eells; and fourth, microcysts 
at varying levels within the epithe- 
lium. 

Fingerprint Striae.-A prominent 
feature in some sections is the pres- 
ence of elongated blocks of amor- 
phous material, the fingerprint striae, 
lying within the epithelium, oriented 
parallel te tne surface (Fig 2). This 
materia! is moderately basophilic (or- 
thochromatic) and in places branches 
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dichotomously. (Fig 3), the termi- 
nations being club-like (Fig 4). 

Although for the most part the ma- 
terial appears homogeneous, a faint 
lamination of its core can just be 
made out, especially when viewed in 
phase contrast. The material does not 
exhibit autofluorescence in ultraviolet 
light of 3,650 Angstroms nor is it bi- 
refringent. 

Amorphous Material Deep to the Ba- 
sal Lamina.—Small patches of mate- 
rial similar in appearance and other 
properties to the fingerprint striae 
are present in nearly all sections; 
in places, this material appears to 
invaginate the basement membrane, 
and in fortuitous sections continuity 
between it and the fingerprint striae 
is clearly established. Such a situation 
is illustrated by Fig 5 and 6 in which 
the material can be seen extending 
into the deeper layers somewhat ver- 
tically at first and then bending to 
run parallel to the surface within the 
prickle-cell layer. 

Abnormal Epithelial Cells.—In some 
sections, greatly elongated multinu- 
cleate epithelial giant cells are pres- 
ent in the basal layer (Fig 7), often  . 
containing nine or ten nuclei. These 
nuclei are somewhat smaller and 
more homogeneous than those of the P 
surrounding epithelial cells, but the — — 
cytoplasm exhibits a normal baso- 
philia. Such multinucleate cells are — 
also found in the prickle-cell layer | 
where they characteristically form . 
the walls of the microcysts described —— 
below. 

The epithelial cells immediately ad- 
jacent to the fingerprint striae are 
mostly normal in appearance. In some ie 
sections away from the striae, a 4 
curious pleomorphism is present (Fig 
8). Here, two condensed and shrunken 
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Fig 8.—Two condensed shrunken cells 
(S) secluded by epithelial cells. Intracyto- 
plasmic densely staining spherules (C) are 
present in several epithelial cells. Similar 
material (i) lies flattened at intercellular in- 
terval. Multinucleate epithelial giant cell 
(GC) is also present and condensed cell 
fragments (P) are in process of being se- 


questered (toluidine blue, original magnifi- 
cation x 630). 





Fig 9.—Larger type of microcyst consist- 
ing of multinucleate epithelial giant cell 
that completely surrounds cyst contents, a 
mixture of cytoplasmic and nuclear debris. 
Interval between giant cell and cyst con- 
tents contains fragments of pale staining 
material (toluidine blue, original magnifi- 
cation x 730). 


cells have been secluded by mononu- 
cleate epithelial cells. A multinucleate 
giant cell is also present that has en- 
gulfed a mass of cell debris. The cyto- 
plasm of this cell also contains some 
intracytoplasmic basophilic condensa- 
tions. Some of the epithelial cells con- 
tain many small basophilic spherules 
while similar deeply stained material 
is present at the intercellular borders 
of others. 

Rare pale cells with unstained cyto- 
plasm and slate blue nuclei are also 
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Fig 10.—Smaller type of microcyst con- 
taining densely staining cell remnants. 
Cyst walls consist of several discrete 
mononucleate epithelial cells (toluidine 
blue, original magnification x 730). 
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Fig 11.—Tip of fingerprint striae en- 
sheathed in basement membrane consist- 
ing of closely packed fine granules with a 
seam of fibrillar material within basement 
membrane (uranyl acid and lead citrate, 
original magnification X 10,500). 


seen mainly in the basal layer. Spon- 
giosis is evident in some of the basal 
cells, but these changes may have 
been artifactually induced. 
Microcysts.—Intraepithelial micro- 
cysts of differing forms are seen at 
various levels. The walls of the larger 
microcysts are formed by the elon- 
gated, multinucleate epithelial giant 
cells described above (Fig 9). The con- 
tents, a variable mixture of intensely 
basophilic coarse granules and a pale 
blue finely granular substance, have 
in some instances shrunk away from 
the surrounding cell membrane leav- 
ing a narrow clear interval. Other 
smaller microcysts containing similar 
material are enveloped by several dis- 
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Fig 12.—Detail of Fig 11 showing fibrillar 
material finely banded at 125 A and some 
fine granules (a) 20 to 80 A in diameter. 
Basement membrane (b) separates striae 
from cytoplasm (c) of an epithelial cell 
(uranyl acetate and lead citrate, original 
magnification Xx 100,000). ° 
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Fig 13.—Condensed cell possibly a 
macrophage embedded in fingerprint sub- 
stance (F) showing extensive infolding of 
the cell membrane (uranyl acetate and 
lead citrate, original magnification 
x 10,000). 
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crete epithelial cells (Fig 10). Here 
too a shrinkage interval is present be- 
tween the epithelial cells and the cyst 
contents. Mitoses are not infrequent, 
but the lack of material does not per- 
mit delineation of the kineties of cell 
deletion and replacement. 

Electron Microscopy.—The finger- 
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Fig 14.—Dense oblong bodies at intercellular interval (uranyl acetate and lead 
citrate original magnification, X 3,700). Inset (of area marked b); Detail of in- 
tercellular material showing electron-dense particles embedded ir condensed 
matrix (uranyl acetate and lead citrate, original magnification x 36,000). 


print striae are completely enveloped 
in basement membrane that is con- 
tinuous with that underlying the ba- 
sal epithelium (Fig 11). They are, for 
the most part, composed of minute, 
closely packed granules about 80 A in 
diameter. At the free ends of the fin- 
gerprint striae, however, there is a 
distinct seam of well-defined fibrillar 
material (Fig 12) that likewise lies 
within the ensheathing basement 
membrane. These fibers are approxi- 
mately 170 A wide and are banded at 
125 A intervals; they are arranged 
in randomly oriented bundles. Rem- 
nants of similar material on the deep 
aspect of the basement membrane 
underlying the basal cells possess a 
granular structure identical with that 
of the fingerprint striae. They also 
contain occasional bundles of verti- 
cally oriented fibrillar material that 
here is banded at approximately 530 A. 

The epithelial cells alongside the 
fingerprint processes are united to 
the basement membrane by an appar- 
ently normal hemidesmosomal sys- 
tem identical to that of the basal 


Arch Ophthalmol/Vol 92, Dec 1974 


iss, Maan 





cells; they do not show any alteration 
in endoplasmic reticulum or other evi- 
dence of deranged protein synthesis. 

Small elongated cells, possibly 
macrophages, found embedded in or 
close to the fingerprin= striae espe- 
cially near their bifurcations have 
flattened nuclei, the coarse chromatin 
of which tends to be marginated. 
Their cytoplasm is electron dense and 
contains the usual organelles in good 
preservation. Some of these cells ex- 
hibit consicerable infolding and tor- 
tuosity of the cell membrane (Fig 13). 

The intensely basophilic condensa- 
tions at the periphery of some cells 
(Fig 8) are seen to be of two types. 
Some are seen as intracytoplasmic in- 
clusions while others occupy the inter- 
cellular interval (Fig 14). The ultra- 
structure of these bodies is that of 
an electror-dense matrix in which 
denser particles are embedded. 

The larger type of microcyst con- 
sists essentially of condensed debris 
that has been sequestered by a giant 
epithelia! cell. The cell membrane lin- 
ing these microcysts is expanded with 


numerous microvilli and microplicae 
and is frequently separated from the 
mass of cyst contents either by a 
shrinkage space or by an electron-lu- 
cent, finely granular material. The 
cyst contents consist of a variety of 
organelles, some of which are mem- 
brane-bound including nuclear frag- 
ments. No lysosomes were noted in 
the cytoplasm of these giant cells, but 
special stains were not used. The 
smaller microcysts contain extremely 
condensed debris and are surrounded 
by one or more discrete epithelial 
cells wrapped around in concentric 
lamellae. 

No cytologic changes are present 
that might have accounted for the dry 
areas noted in the precorneal film 
over the fingerprint striae. In par- 
ticular, the microvillous, free border 
of the surface squamae appears nor- 
mal. 


Comment 


Under the light microscope, the fin- 
gerprint striae appear as almost 
structureless cylindrical processes 
that branch and are somewhat club- 
shaped at their terminations. Their 
fine structure for the most part is of 
fine, closely packed granules about 80 
A wide. The presence of a seam of 
fibrillar material banded at 125 A at 
their terminations strongly suggests 
that these are the sites of active poly- 
merization of fibrillogranular protein 
and that they represent the “growing 
tips” of the processes. It is postulated 
that elongation and branching occur 
as a result of focal activity of adja- 
cent epithelial cells. Fragments of a 
similar material lie on the deep aspect 
of the basal membrane underlying 
the epithelial cells; the occasional 
demonstration of continuity between 
such fragments and the fingerprint 
processes as in Fig 6 may be taken as 
evidence that such areas of the cor- 
neal epithelium lie on an extensive 
layer of this material. A scheme to 
suggest the possible kinetics of these 
depositions is shown in Fig 15. 

The ease with which the large areas 
of epithelium, complete with base- 
ment membrane, can be detached sur- 
gically in this disease indicates the 
friable or perhaps semifluid nature of 
this subepithelial stratum and pro- 
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vides at least a partial explanation 
for the clinical picture of recurrent 
epithelial breakdown. A similar sub- 
epithelial layer was noted by Kauf- 
man (unpublished data) and De Voe* 
who both interpreted it as a dupli- 
cation of the Bowman layer. The fria- 
bility of this material and its ultra- 
structure are quite different, however, 
from the Bowman layer, and while it 
is true that a limited amount of fibril- 
lar protein is found in this abnormal 
layer in fingerprint dystrophy, the 
periodicity of the banding is at 530 A 
in contrast to the 640 A striation of 
Bowman collagen. The possibility that 
we are dealing with a massive overpro- 
duction of basement membrane was 
suggested by Guerry? in his descrip- 
tion of Cogan microcystic disorder 
but is also unlikely in view of the ul- 
trastructure just noted and the fact 
that the basement membrane is in- 
tact and apparently normal, not only 
deep to the basal cell layer but also 
where it ensheathes the fingerprint 
lines. 

Previous investigators*'^'" have 
not found the histologic substrate for 
the fingerprint lines just described. 
This may be related to difficulties in 
visualizing them in paraffin sections 
even with the aid of phase contrast 
microscopy and special stains (unpub- 
lished data). De Voe* did, however, 
describe a curious tenting of the sub- 
epithelial layer in this disease al- 
though we have not met with this ap- 
pearance. The lack of ultrastructural 
data in Cogan disorder and the recur- 
rent erosion syndrome do not permit 
definitive comment on the probable 
identity of these three diseases. 

The concept of epithelial cells se- 
creting basement membranes, includ- 
ing the lens capsule, is of course 
widely accepted, but the idea of meta- 
bolically disordered epithelium poly- 
merizing excessive quantities of ab- 
normal fibrillar protein is recent. 
Such an epithelial fibrillopathy is pos- 
tulated as the basis of inclusions in 
the aging lens capsule,'* in the patho- 
genesis of pseudoexfoliative disease 
of the lens capsule,'^'' as well as in 
anterior polar cataract formation." 

The precise nature of the wide- 
spread epithelial disorder in finger- 
print dystrophy is unknown. Some 
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Fig 15.—Scheme: (1) Metabolically disordered cells (dotted) polymerize a fibro- 
granular protein that comes to lie between basement membrane (BM) and Bowman 
layer; (2) and (3) Focal intensification of this production by cross-hatched cells results in 
extension of this material into epithelium. Unidentified cells (a) possibly macrophages, 
become drawn up and embedded in fingerprint process. (4) Persistent foci of activity re- 


sult in budding of processes. 


Mechanism of Removal of Diseased Epithelial Cells 
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Fig 16.—Scheme: Moribund epithelial cell (A) undergoes shrinkage and condensation. 
Chemical induction by moribund cells results in fusion of epithelial cells to form multinu- 
cleate giant cell (1). Giant epithelial cell (GEC) "identifies" and sequesters sick cells to 
form microcyst (Mc) (2). These microcysts contain basophilic debris that is eventually 


discharged into tear film (3). 


cases seem to be dystrophic, but the 
postulates for including this disorder 
among the abiotrophies are not com- 
plete. The clinical occurrence of iden- 
tical unilateral changes following 
dendritic corneal ulceration in one of 
our patients together with a few mi- 
crocysts, and likewise in zoster kera- 
titis in another (unpublished data) 
suggest that the specific metabolic 
disorder may also be acquired, possi- 
bly superimposed on an inherited pre- 
disposition. 

The microscopical observations in- 


dicate a method of cell degeneration 
by shrinkage that does not appear to 
fit into any of the classical categories 
of cell death. Moribund cells undergo 
shrinkage with condensation of the 
cytoplasm and nucleus and finally 
fragment. In some cells, dense in- 
tracytoplasmic condensations can be 
seen that are not membrane-bound 
but lie free in the cell cytoplasm. It is 
possible that these arise spontane- 
ously within the cytoplasm and that 
this represents yet another mecha- 
nism of cell degeneration. The origin 
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'of similar electron-dense masses at 
the intercellular level was not deter- 
mined. 

It is postulated that degenerating 
cells chemically induce the fusion of 
epithelial cells to form multinucleate 

‘epithelial giant cells. These giant 
cells then seclude dying and degen- 
erating cells by enveloping them to 
form what are clinically visible as mi- 
crocysts. Alternatively, degenerating 
cells are secluded by an even more 
primitive process when several dis- 
crete mononucleate epithelial cells 
orient themselves in concentric lamel- 
lae around the central mass of de- 
bris. These processes, which may be 
termed “cytosequestration,” do not 
involve phagocytosis and the forma- 
tion of a phagosome. On the contrary, 
the epithelial cells envelop degenerat- 
ing cell debris so that the cell mem- 
brane immediately adjacent to the 
central mass is intact and covered 
with microvilli. Moreover, we have 
not observed lysosomal activity in re- 
lation to the process. 

The recently described method of 
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cell deletion called aproptosis'*-? in- 
volves shrinkage and condensation, 
the formation of membrane-bound 
fragments, phagocytosis, and the 
eventual formation of residual bodies. 
Although the condensation, shrink- 
age, and fregmentation seen in this 
study of fingerprint dystrophy bear 
some res2mblance to this process, 
there is n> evidence of true epithelial 
phagocytosis. 

Intraspitkelial microcysts are also 
a feature of Cogan microcystic dys- 
trophy, the recurrent erosion syn- 
drome,* and Meesmann epithelial dys- 
trophy," although giant multinucleate 
cells such as those seen in this study 
have not so far been described in 
these conditions. Giant epithelial cells 
are clezrly capable of secluding large 
quantities of dying cells. The pres- 
ence of occasional empzy microcysts 
opening cnto the anterior corneal sur- 
face attests that the engulfed mate- 
rial is finally deleted from the dis- 
eased corneal epithelium by being 
emptied into the precorneal film, the 
presumec basis of this mechanism 
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being depicted by Fig 16. Corneal epi- 
thelial microcysts are thus not related 
directly to the fingerprint lines as 
such but represent the end product of 
a mechanism for deleting moribund 
and dying cells. 

In a tissue for which transparency 
is of paramount importance, micro- 


cyst formation carries the distinct ad- — — 


vantage of a scavenger action that 
does not involve the elements of 
chronic inflammation and mesoder- 
mal phagocytosis, so that in finger- 
print dystrophy, microcyst formation 
may well contribute to the natural 
resolution of this self-limiting dis- 
order. 
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Retinoblastoma and 


Chromosome Abnormality 


Partial Deletion of the Long Arm of Chromosome 13 


Rufus O. Howard, MD; W. Roy Breg, MD; Daniel M. Albert, MD; Robert L. Lesser, MD 


A 7-year-old girl with retarded physical 
and mental development was found, on 
chromosome determination, to have dele- 
tion of a segment of the long arm of chro- 
mosome 13 (13 q—). A precise chromo- 
some identification was made on 
peripheral leukocytes by using a quina- 
crine banding technique. Because of pre- 
vious reports of an association of the 13 
q— chromosomal abnormality with retino- 
blastoma, an ophthalmologic examination 
was carried out. The patient was found to 
have bilateral microphthalmia, and mul- 
tifocal, moderately well-differentiated reti- 
noblastoma in the left eye. 


| sien ue is the most com- 
mon intraocular tumor of child- 
hood. Nonetheless it is an uncommon 
childhood cancer occurring in less 
than one in 20,000 live births. At the 
present time it is responsible for 
about 1% of all deaths caused by 
childhood eancer,' and for about 5% of 
blindness in children.*? 

Retinoblastoma is generally sepa- 
rated into two categories: (1) "heredi- 
tary” and (2) "nonhereditary" or 
"sporadic." 

1. In hereditary retinoblastoma 
there is familial recurrence according 
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to an autosomal dominant mode of in- 
heritance with incomplete  pene- 
trance; the incidence is 4% to 6956.5? 
The idea that retinoblastoma is a di- 
rect effect of an autosomal dominant 
gene has been challenged.’ The possi- 
bility has recently been raised that 
retinoblastoma is, rather, the result 
of some oncogenic factor in the envi- 
ronment to which retinal cells become 
particularly vulnerable as a conse- 
quence of the gene.’ 

2. Nonhereditary or sporadic reti- 
noblastoma occurs in the remaining 
94% to 96% of cases. 

Evidence is accumulating to sug- 
gest that an additional category of 
retinoblastoma must be considered: 
retinoblastoma associated with the 
partial deletion of the long arm of or 
a ring of a D(18 to 15)-group chromo- 
some. In three of these cases, when 
techniques that distinguish between 
the three types of chromosomes in the 
D group are used, the abnormal chro- 
mosome has proved to be a No. 13. 
The relationship of this group to the 
classical so-called hereditary and non- 
hereditary types is not clear. The 
present paper describes a patient 
with deletion of the long arm of the 
13 chromosome and compares this 
case to those previously reported. 


Report of a Case 


History and Physical Examination.—A 3- 


year-old girl was seen at the Yale-New 
Haven Hospital Genetics Clinic in 1968 for 
evaluation of developmental retardation. 
She was the product of an uneventful 
pregnancy and weighed 2,779 gm (6 lb 2 oz) 
at birth. She appeared, however, to have 
been born one month before term. Both 
parents were 45 years old when she was 
born; there were seven older “normal 
healthy siblings. No other family member 
was known to have congenital malforma- 
tions, retardation, or malignant neo- 
plasms. It became apparent during the pa- 
tient's first year of life that her mental and 
physieal development were severely re- 
tarded. 

At 3 years of age her weight was 9.9 kg 
(21.8 lb) and her height was 82.6 em (32.6 
in). She could not stand, walk, or talk. Her 
face was abnormally thin, and her chin un- 
derdeveloped. Her skull had a trigono- 
cephalie configuration, and she had hy- 
pertelorism, prominent eyebrows, and long 
eyelashes. Both ears were low set, rotated 
posteriorly, and exhibited low primitive 
anthelix. She had a small nose with the 
nostrils slightly anteverted. The corners of 
her mouth were turned down, but her lips 
were normal. The teeth were crowded but 
otherwise appeared normal; a high arched 
palate was present. Her neck was short 
and webbed; her hair extended posteriorly 
on her neck and anteriorly to produce a 
narrow forehead. She had a prominent 
xiphoid process and an increased carrying 
angle of both arms. Her thumbs and other 
digits were normal in length, although bi- 
laterally, clinodactyly of the fifth finger 
was present with a tendency of the fifth 
finger to overlap the fourth. Finger derma- 
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Fig 1.—A 7-year-old retarded girl with 
retinoblastoma and 13 q—. Esotropia in- 
creased to more than 70 prism diopters on 
upward gaze. 


Fig 2.—Three separate masses of retino- 
blastoma present in left eye, with seeding 
on the ciliary processes. Distortion of 
globe gives false appearance of increased 
size. 





Fig 3.—Retinoblastoma appears to arise 
from ganglion cell and inner nuclear cell 
layers at equator (original magnification 
x 186). 


a 
P ED. ^ Mana 
a ib 2 





Arch Ophthalmol/Vol 92, Dec 1974 





toglyphic patterns were as follows: right: 
LA, LA, LA, UL, UL; left RL, RL, RL, 
UL, UL. ‘LA indicates low arch; UL, ulnar 
loop; RL, radial loop.) 

The legs showed increased muscle tone 
with some inward rotation. The feet were 
held in zn inverted position. Her nipples 
and the external labia ware poorly devel- 
oped. A cardiac murmur was heard and 
was considered to be funetional. The find- 
ings on the remainder of the physical ex- 
amination were within normal limits. 

In Jure 1972, an eye examination was 
performed because of previous reports of 
the association of retinoblastoma with 13 
q—. The parents stated that the patient 
had esot-opia present sirce birth (Fig 1). 
External examination revealed microph- 
thalmia, bilaterally small corneas (10 
mm), and a right eye preference for fix- 
ation. Exotropia of approximately 45 prism 
diopters PD) was presen in primary gaze 
and increased to more tkan 70 PD in up- 
ward gaze. Visual acuity could not be de- 
terminec. Ophthalmoscopic examination 
was carried out, with the patient under 
general anesthesia, through dilated pupils. 
The right fundus appeared normal. In the 
left eye three solid white masses appeared 
to arise from the retina: the size varied 
from 2 te 5 disc diameters, and associated 
with these were areas of localized detach- 
ment of the retina. A clinical diagnosis of 
retinob.astcma was made, and the left eye 
was enucleated. 

Nine months following enucleation the 
patient remains unchanged. The left 
socket is clear, and there is no evidence of 
retinoD |astema in the right eye. 

Pathologic Examination.—Gross Find- 
ings.—Tre globe measured 20x 19x 19 mm 
and the cornea 10x 10 mm. No external ex- 
tension of the tumor was observed on gross 
examina-ion. The cornea was slightly hazy 
and the anterior chamber shallow. The eye 
was openec in the vertieal meridian and 
the three retinal masses described in the 
eye,examination were observed (Fig 2). 
The largest of these was situated at the 
equator nferior to the disc and extended 
toward tne ora serrata for 5 mm. This tu- 
mor approa-hed the edge of the lens, which 
showed localized cataractous change. The 
two sma ler tumors were more posteriorly 
located. "here was apparent seeding of tu- 
mor cells into the vitreous and on the cili- 
ary proeesses. The angle was open, and the 
iris, choroid dise, and selera were unre- 
markable. 

Microscopic  Findings.—Microscopical 
examina-ion confirmed that the tumors 
arising from the retina were moderately 
well-differentiated retinoblastomas. The 
lesion in the temporal retina appeared to 
be in ecrtinuity with the ganglion cell and 


inner nuclear layers and in some sections 
extended over the nonpigmented ciliary 
epithelium (Fig 3). Areas of Flexner-Win- 
tersteiner rosettes were seen in all the tu- 
mors intermingled with undifferentiated 
retinoblastoma cells, some of which con- 
tained mitotic figures (Fig 4 and 5). No 
fleurettes were seen. Foci of necrotic cells 
were present, some associated with cal- 
cium, and scattered acute and chronic in- 
flammatory cells were present as well. Oc- 
casional retinoblastoma cells were seen on 
the corneal endothelium, in the anterior 
chamber, and on the iris surface. Tumor 
cells and polymorphonuclear leukocytes in- 
filtrated the trabecular meshwork. Except 


for the localized area of cataractous | 


change, the lens appeared normal. The tu- 
mors did not involve the choroid or optic 
nerve. 

A diagnosis of multifocal, moderately 
well-differentiated retinoblastoma with no 
evidence of optic nerve, choroidal, or ex- 
traocular extension was made. 

Cytogenetic Findings.—The chromosomes 
of cultured, phytohemagglutin-stimulated 
peripheral lymphocytes were examined 
initially in a conventional orcein-stained 
preparation in 1968. Forty-six chromo- 
somes were found. However, one of the D- 
group chromosomes had an unusually 
shortened long arm, compatible with par- 
tial deletion. There was no evidence of mo- 
saicism. 

The patient's chromosomes were reex- 
amined in December 1970, with a standard 
quinacrine fluorescence banding method 
and the deleted D-group chromosome was 
identified as number 13 (13 q—) (Fig 6). 
The portion missing was the duller fluores- 
cent proximal portion of the long arm. The 
other chromosomes appeared normal. 
There was no evidence of a reciprocal 
translocation in which the missing portion 
of the deleted 13 had become attached to 
another chromosome. The chromosomes of 
the parents appeared normal. 


Comment 


The D group of chromosomes con- 
sists of chromosomes 13, 14, and 15. 
The association of retinoblastoma 
with partial deletion of the long arm 


of a D-group chromosome was first | 


reported in 1963.* Subsequently, eight 
additional case reports (including this 
report) have been described.'^''* 
Deletion of a segment of a D-group 
(chromosomes 13, 14, or 15) arm (D q—) 
or a ring of one of these chromosomes 
(r[D]) has been identified in more 
than 40 individuals." In most of these 
cases the abnormal chromosome was 
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toma associated with 13 q— (original magnification x 145). 


not identified by a technique that 
permits one to distinguish between 
these three chromosomes. However, by 
studying the terminal DNA replica- 
tion patterns of these chromosomes, a 
method that is not uniformly reliable, 
the deleted or ring chromosome was 
identified as a No. 13 in 11 cases and 
as a No. 14 in only one. 

Of the nine retinoblastomas associ- 
ated with D q-, the tumor was bilat- 
eral in five, unilateral in three, and of 
unspecified laterality in one. The tu- 
mor was generally diagnosed in 
young children, although in this re- 
port the diagnosis was not made until 
the patient was 7 years old. Four af- 
fected individuals were boys, five 
were girls. The chromosomes of the 
parents and siblings have been nor- 
mal in all the cases in which they 
were studied. No other members of 
these families are known to have had 
retinoblastomas. 

Additional eye abnormalities that 
have been reported include hyper- 
telorism, ptosis, microphthalmia, 
glaucoma, and coloboma of the iris. 
The children with retinoblastoma and 
13 q— have other systemic abnormal- 
ities that suggest a clinical entity. 
Prominent among these in our pa- 
tients as in previously reported cases 
are microcephaly, short stature, and 
mental retardation. 

A variety of abnormalities are as- 
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sociated with D q—. The more com- 
mon features are retarded growth 
and development, microcephaly, trig- 
onocephaly, protruding upper teeth, 
low and simple ears, cleft or highly 
arched palate, micrognathia, cardiac 
murmur, absent thumb, short fourth 
and fifth finger, pelvic girdle abnor- 
malities, and genital abnormalities 
(hypospadias, epispadias, underde- 
veloped testes, bifid scrotum, or un- 
derdeveloped labia). Although all of 
the above abnormalities have oc- 
curred in patients with D q-, a con- 
siderable variation has been reported 
from patient to patient. 

Of those individuals with retino- 
blastoma and D q-, all three studied 
by a newer chromosome banding 
technique have been demonstrated to 
have 13 q—. In each of the three cases, 
a different interstitial region of the 
long arm is apparently missing. Orye 
et al,’ utilizing a Giemsa banding 
method, noted that the broader 
darkly staining band in the midpor- 
tion of the long arm was missing. 
Wilson et al," also by Giemsa band- 
ing, thought the somewhat narrower 
dark band just distal to the midpor- 
tion was probably absent in their 
case. They were somewhat uncertain 
about this because of the frequent 
difficulty in distinguishing between 
the two bands in question since their 
lengths are not greatly different. Our 





Fig 5.—Higher-power view of rosette formation (original magni- 


Fig 6.—D (13 to 15)-group chromosome 
from three cells examined by quinacrine 
fluorescence. Deleted No. 13 in each cell 
is indicated (13 q—). Deleted chromosome 
and its normal homolog has been placed 
so that their bright fluorescent, bands of 
distal segment correspond. Dull fluores- 
cent region of 13 q— chromosome is miss- 


ing. 





results indicate deletion of the proxi- 
mal dull fluorescent area of the long 
arm. If three different portions of 
chromosome 18 are indeed deleted in 
these cases, then retinoblastoma can- 
not be related to the loss of the spe- 
cific region of this chromosome. The 
case with a ring 13 identified by auto- 
radiography reported by Grace et al' 
would be compatible with this concept 
of nonspecificity of the deleted re- 
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gion, since a terminal portion must 
have been lost during ring produc- 
tion. 
° Findings from chromosome studies 
i ih normal-appearing children with 
retinoblastoma have been nor- 
mal,'** including children with fa- 
milial and sporadic retinoblastoma. 
In contrast, other abnormal children 
i with chromosome abnormalities have 
had retinoblastoma. Seven patients 
with mongolism (Down syndrome), 
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including one with XXX and one with 
XXY, have had retinob.astoma.^^' 
On the bzsis of present knowledge, 
a chromosome study, while of possible 
academie interest, would not seem 
imperative in a child who has retino- 
blastoma, either sporadic or familial, 
with no related abnormality to sug- 
gest a chromosomal abnormality, 
such as  microphtha mia, micro- 
cephaly, small size, mental retarda- 
tion, or the clinical features of 
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mongolism. But a chromosome study, 
utilizing a banding technique, is 
strongly recommended for all pa- 
tients with retinoblastoma and some 
of the significant nonocular abnor- 
malities noted above. 
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Errors in Correlative Articles.—Im the article "The Mass Culture of Rabbit Corneal En- 
dothelial Cells," published in the September ARCHIVES (92:235-237, 1974), a word was 
omitted on page 236. Beginning n line 13 under the centerhead "Materials and Meth- 
ods,” the parenthetical list of medium ingredients should conclude ". . . sodium bicar- 
bonate MEM, essential and nonessential amino acids, and kanamycin sulfate, 10ug/ 
ml.” The word “essential” was omitted. 

In the first paragraph of the correlative article, “Synthesis of a Collagenous Basal 
Membrane by Rabbit Corneal Erdcthelial Cells in Vitro,” published in the same issue 
(92:238-239, 1974), a reference citation was in error. The third sentence, beginning in 
line 7 of the article, should have r2ad "We have shown (see page 235) that mass cultures 
of pure rabbit corneal endothelium can be grown in vitro and maintain a normal mor- 
phological condition.” As published, the sentenee did not include the reference to the 
page number of the correlative article, and erroneously concluded with the superscript 
3, referring to reference 3. 
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Surgical Techniques 





Edited by Charles E. Iliff, MD 
14 W Mt. Vernon PI, Baltimore, Md 21202 


An enucleation technique utilizes a 
piece of donor sclera placed anterior to 


. the implant. Results are satisfactory with 


good cosmesis and occurrence of min- 


imal, if any, discharge. It is felt that the 


likelihood of extrusion occurring is min- 
imized, since the graft serves as a rein- 


. forcing agent. 


N° single surgical technique 
gives completely satisfactory 


- results in enucleation surgery. Many 

different implants are available and 

= various surgical techniques have been 
advocated. 


Previously, I have described the in- 
sertion of an implant posterior to the 


- posterior layer of the capsule of Te- 
= non, directly within the fatty tissue 
of the muscle cone. As an added 


improvement, donor sclera now is be- 
ing used as an integral part of the 


primary enucleation procedure. Donor 


sclera previously has been used as a 
patch graft to repair an extruding 
enucleation implant.’ The results to 
date have been gratifying with good 


 eosmesis, good patient comfort, and 
. minimal socket discharge. 


Surgical Technique 


A black silk superior fornix suture is in- 


_ serted. The conjunctiva and the capsule of 
 Tenon are separated from the globe and 


the extraocular muscles are severed. The 
medial and lateral rectus muscles are 
tagged. The inferior oblique muscle is su- 
tured to the inferior border of the lateral 
rectus muscle with a chromic gut suture. 
The remaining extraocular muscles are al- 


. lowed to retract, or the superior and infe- 


rior rectus muscles may be tagged also. 


. Black silk traction sutures are used to pull 
up on the globe and the optic nerve is 
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Enucleation Surgery 


servered. As small a rent as possible is 
made in the posterior layer of Tenon cap- 
sule. 

For surgical orientation, the capsule of 
Tenon may be divided into an anterior and 
posterior layer. The anterior layer is de- 
fined as that tissue in front of the exits of 
the extraocular muscle and the posterior 
layer is behind the exits. 

An implant with Dacron velour attached 
to its anterior surface, preferably a light- 
weight silicone implant, is used. The im- 
plant is pushed through the rent in the 
posterior portion of the capsule of Tenon 
where the optic nerve passed originally 
(Fig 1). The implant's final location is in 
the fatty tissue within the muscle cone. 

Two double-armed 5-0 chromic gut su- 
tures are preplaced in the implant at the 
medial and lateral anterior extremities. 
The location is where the medial and lat- 
eral rectus muscles would attach if the im- 
plant were a small globe. Each of these su- 
tures is passed out through the posterior 
layer of the capsule of Tenon to the area of 
the medial and lateral fornices. Similar su- 
tures can be inserted for the superior and 
inferior rectus muscles. 

A central 5-0 double-armed chromic gut 
suture is passed through the anterior apex 
of the Dacron velour of the implant and 
through the edges of the posterior layers 
of the capsule of Tenon so that they are 
imbricated over the surface of the implant. 
This central suture is tied and cut. Any 
small openings in the posterior layer of the 
capsule of Tenon are closed with 5-0 chro- 
mic gut sutures. 

A piece of donor sclera that has been 
fashioned to shape and is approximately 1 
em in diameter is placed centrally. Each 
arm of the medial 5-0 double-armed chro- 
mic gut suture then bites through the scle- 
ral edge and the medial rectus muscle and 
is tied over the medial rectus muscle. A 
similar maneuver is used on the lateral 
side with the lateral rectus muscle. The 
medial and lateral rectus muscles thus are 
attached to the scleral graft. The superior 
rectus, inferior rectus, and superior 
oblique muscles usually are allowed to re- 
tract. However, if the surgeon desires, the 
superior and inferior rectus muscles may 
be attached similarly to the scleral graft 
(Fig 2). 

The anterior layer of the capsule of Te- 
non is separated from the conjunctiva for 
several millimeters and the edges are su- 


David B. Soll, MD 


tured together, but not imbricated, over 
the donor sclera with 6-0 chromic sutures. 
The conjunctiva is closed with 6-0 plain, in- 
terrupted sutures (Fig 3). 

A conformer is inserted and a pressure 
patch is applied. 


Donor Sclera Material 


It is important that the medical 
history of the donor be obtained. If a 
previous history of hepatitis exists, 
the sclera should not be used. 

Fresh or preserved sclera may be 
utilized. In using preserved sclera, my 
own experience has been most exten- 
sive with sclera frozen in an anti- 
biotic solution. Sclera may be stored 
this way indefinitely. Also, sclera may 
be preserved in a 70% to 90% alcohol 
solution or in formaldehyde. Formal- 
dehyde inactivates the hepatitis-B 
virus. If preserved in formaldehyde, 
the sclera should be soaked in at least 
three rinses of balanced salt solu- 
tion and then washed thoroughly in a 
stream of balanced salt solution so 
that all preservative is removed. 

The likelihood of eventual absorp- 
tion of donor material and its replace- 
ment with fibrous tissue is greatest 
with chemically preserved material. 
Even if this occurs, the replaced fi- 
brous layer acts the same as does the 
scleral support between the layers of 
the capsule of Tenon. 


Fig 1.—Forceps are holding posterior 
layer of the capsule of Tenon. Fatty tissue 
of muscle cone is visible through its poste- 
rior opening. Exits of extraocular muscles 
can be seen. 
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Fig 2.—Donor scleral graft has been placed over posterior layer 
of the capsule of Tenon. Behind this implant is located within fatty sclera. 
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tissue of muscle cone. Rectus muscles are sutured to donor 


Postoperative reaction is minimal 
with fresh or frozen sclera. I have 
found slightly more reaction with 
POSTERIOR TENON CAPSULE sclera preserved by other methods. 


ANTERIOR TENON CAPSULE 


Comment 


These sockets, after such a proce- 
dure, look more like evisceration sock- 
ets than the usual enucleation sock- 
ets. 

Much less discharge has been noted 
to be present—in most cases hardly 
any. Patients do not have to remove 
their prostheses routinely. The long- 
term postoperative routine involves 
the use of an antibacterial ointment 
at bedtime and an antibacterial drop 
in the morning. Warm compresses are 


applied to the closed lids twice daily. 
DONOR SCLERA 
Results 
CONJUNCTIVA 
To date, nine enucleations have 


aang been performed with this technique. 
Fig 3.—Diagrammatic cross section showing following layers, anteriorly to posteriorly, The longest follow-up is ten months. 
in front of implant: conjunctiva, anterior layer of the capsule of Tenon, donor sclera, pos- The donor scleral patch serves as a 


terior layer of the capsule of Tenon. reinforcing mechanism and no extru- 


sions have occurred. Satisfactory cos- 
metic results were obtained in all pa- 
Fig 4.—Appearance of patient four months after enucleation of left eye tients (Fig 4). 
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Riva Lee Asbell, CO, provided technical assist- 
ance. 

The implants were provided by the Dow Corn- 
ing Center for Aid to Medical Research, Midland, 
Mich. 
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Laboratory Sciences 


Cyst Formation by Toxoplasma gondiu 


(RH Strain) in Vitro 


The Role of Immunologic Mechanisms 


Kohkichi Shimada, MD; G. Richard O’Connor, MD; Chieko Yoneda, MD 


Evidence is presented that immuno- 
logic mechanisms can influence the de- 
velopment of Toxoplasma cysts. The RH 
strain of Toxoplasma gondii produced 
cysts in tissue cultures (monolayers of 
rabbit corneal endothelial cells) when an- 


_ titoxoplasma rabbit serum and fresh dye- 


test-negative guinea-pig serum were 
added to the medium. Immune rabbit se- 
rum alone also mediated a minimal 
amount of cyst formation by the organism, 
but fresh guinea-pig serum alone did not. 
The possible modes of action of the vari- 
ous immune components are presented, 
and their theoretical relationship to Tox- 
oplasma cyst formation in infected eye 
tissues is discussed. 


ysts of Toxoplasma organisms are 

to be found in various tissues of 
animals infected by the parasite. The 
organisms may persist within these 
cysts for long periods of time without 
provoking any reaction by the host, 
but rupture of the cysts has been said 
to cause exacerbation of toxoplasmic 
disease.’ Parasites within cysts show 
relatively high resistance to the ac- 
tions of immune serum, antitoxo- 
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Fig 1.—Toxoplasma organisms multiply- 
ing on layer of rabbit corneal endothelial 
cells, two days after inoculation. Arrows 
denote proliferating organisms (Giemsa, 
x 510). 
plasma agents, and digestive en- 
zymes. 2-4 For this reason the infection 
is easily transmissible from one ani- 
mal host to another by the ingestion 
of cyst-ridden flesh.’ 

The mechanisms of cyst formation 
by Toxoplasma organisms are not yet 
understood. It has been suggested 
that immune mechanisms may be the 
mediators of eyst formation but nu- 
merous objections to this possibility 
have been raised.** The purpose of 
the present paper is to describe a pos- 
sible role that immune mechanisms 
may play in cyst formation by Tox- 
oplasma gondii. 


Cyst Formation by Toxoplasma Gondii/Shimada et al 


Materials and Methods 


Tissue Cultures.—Organisms of, the RH 
strain of T gondii were harvested from the 
peritoneal cavities of infected white Swiss; 
Webster mice three days after inoculation 
and were washed at once with Eagle's min- 
imal essential medium (MEM); 2,000 of the 
parasites were then inoculated into tissue 
cultures consisting of monolayers of rabbit 
corneal endothelial cells in Leighton tubes. 
The endothelial cells were propagated in 
MEM containing 100 units/ml penicillin, 
100ug/ml streptomycin, and 10% calf se- 
rum. The calf serum was negative for anti- 
bodies to Toxoplasma when tested in a 
number of ways.'^ 

Immune Reactants.-Two days after 
inoculating the tissue cultures, we replaced 
the original medium with an equal volume 
of fluid containing 1.5 ml MEM, 0.2 ml calf 
serum, 0.1 ml antitoxoplasma rabbit se- 
rum, and 0.2 ml fresh guinea-pig serum; 
and this medium was renewed every other 
day thereafter with fresh medium contain- 
ing the same percentages of immune sub- 
stances. The cover-slips within the Leigh- 
ton tubes were removed after incubation 
for various lengths of time, and the cell 
layers on the coverslips were then fixed in 
Bouin solution, stained with Giemsa, and 
examined. 

Rabbit Sera.—The antitoxoplasma rabbit 
sera used throughout the experiment were 
obtained from rabbits previously infected 
with the Beverley strain of T gondii. The 
sera were pooled, inactivated at 56 C for 30 
minutes, and stored at —20 C until used. 


— 






P 


The serum pools showed the following high 
titers of Toxoplasma antibodies: 1:1,024 by 
the dye test, 1:960 by the immune ad- 
herence hemagglutination test, and 1:320 
by the indirect hemagglutination test. 


.They produced four clear precipitin lines 


against Toxoplasma lysate by the Ouchter- 
lony technique.” The normal rabbit serum 
used was proven to be negative for anti- 
bodies to Toxoplasma by several serologi- 
cal tests, including the dye test; it was 
inactivated at 56 C for 30 minutes. 

Guinea-Pig Sera.—Fresh guinea-pig sera, 
obtained from Toxoplasma-negative adult 
animals, were pooled and stored at —70 C 
until used. Their complement activity 
averaged 190 CH,, by Mayer's method." 
The inactivated guinea-pig serum was pre- 
pared by maintaining the fresh serum at 
56 C for 30 minutes. 

Tests for Cyst-Formation Requirements.— 
Four groups of corneal endothelial cells in- 
fected by Toxoplasma organisms were cul- 
tivated in medium containing various com- 
binations of antitoxoplasma rabbit serum, 
normal rabbit serum, fresh dye-test-nega- 
tive guinea-pig serum, and inactivated 
dye-test-negative guinea-pig serum, as fol- 
lows: group 1, rabbit antiserum and fresh 
guinea-pig, serum; group 2, rabbit anti- 
serum and inactivated guinea-pig serum; 
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group 3, rormal rabbit serum and fresh 
guinea-pig serum; and group 4, normal 
rabbit seram and inactivated guinea-pig 
serum. 

Tests for the Effect of Various Concentra- 
tions of Rabbit Antiserum on Cyst Forma- 
tion.—In the presence of fresh guinea-pig 
serum, three dilutions of antitoxoplasma 
rabbit serum (1:10, 1:100, and 1:1,000), and 
a control preparation, were tested on Tox- 
oplasma-irfeeted tissue cultures for their 
effect on cyst formation and cell destruc- 
tion. 


Results 


Course of Toxoplasma Cyst Forma- 
tion in Tissue Culture.—On post-in- 
oculation day 2, organisms were 
seen in pairs and in rcsettes within 
the cytoplasm of many of the corneal 
endothelial cells but had not yet sig- 
nificantly disrupted the cell layers 
(Fig 1). At this point, the antiserum 
and fresh guinea-pig serum were 
added to the culture medium in final 
concentrations of 5% and 10% respec- 
tively, with renewal thereafter every 
other day. On days 1, 2, 3, 5, 7, and 14 
after the initial addition of the im- 
mune components, the coverslips 
were removed from selected Leighton 
tubes, fixed, and stained. The obser- 
vations made on these various days 
are summarized in Tabie 1. 

When irst observed, 24 hours after 
the first addition of the immune com- 
ponents, active propagation of the or- 
ganisms was still taking place in 


Fig 2.—Top, Toxoplasma organisms 
propagatirg in cytoplasm of cultured cells 
after 24 hours of treatment with both anti- 
toxoplasma rabbit serum and dye-test- 
negative f-esh guinea-pig serum. Arrows 
denote in'racellular organisms (Giemsa, 
X510). Bottom, Untreated preparation. 
Host cells infected with Toxoplasma orga- 
nisms, observed at the same time as top. 
Note extensive multiplication of parasite 
(Giemsa, x 510). 
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many of the cells in both the treated 
and the untreated tubes; but the 
number of cells infected or destroyed 
by the parasites was smaller in the 
treated tubes than in the untreated 
tubes. In the treated tubes, the para- 
sites seemed, in fact, to be confined to 
the host cells. Virtually no extracellu- 
lar forms were observed (Fig 2), and 
no cysts or cyst-like structures were 
as yet in evidence. 

On the following day, cyst-like 
forms-large, oval structures, about 
40u x 90u and containing thousands of 
Toxoplasma organisms—began to ap- 


pear (Fig 3). At this point no cyst 


wall could be identified around them, 
but by the third day as many as 95 
cysts of various sizes and shapes could 
be found on a single coverslip. Rang- 
ing from 10u to 100u in diameter, al- 
most all of them were large, oval 
(about 60u to 100u in diameter), and 
densely packed with dark blue para- 
site nuclei (Fig 4). A few were 
smaller and round (about 10y to 40y in 
diameter), however, and contained 
smaller numbers of blue nuclei, more 
sparsely arranged in a pink-staining 
matrix and often in clusters (Fig 5). 
Prior to the formation of distinct cyst 
walls, the nuclei of heavily para- 
sitized endothelial cells were some- 
times noted to be displaced to one 
side of the host cell by the dense mass 
of organisms. 

With the passage of time, the walls 
around the cysts became distinct and 
thick. By the fifth day after treat- 
ment was started, small numbers of 
typical cysts with clear walls began to 
appear. At this point it was also read- 
ily apparent that the cell layers in the 
treated tubes were being protected 
from destruction, while those in the 
untreated tubes were being de- 
stroyed. At the same time, many 
trophozoites persisted and were still 
multiplying in the cytoplasm of the 
host cells. 

By one week after treatment was 
started, almost all of the parasites 
were within cysts, with thick, PAS- 
positive walls (Fig 6), and only small 
numbers of the proliferative form of 
the organism were in the host cells. 
As late as the 14th day, trophozoites 
were still seen multiplying within en- 
dothelial cells, and here and there 
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Fig 3.—Cyst-like forms of T gondii in cul- 
tured cells after two days of treatment. Ar- 
rows denote oval, cyst-like structures 
(Giemsa, x 510). 


clusters of small cysts with clear walls 
could be seen (Fig 7). A few cysts 
were observed in the cytoplasm of a 
single cell, indicating that they were 
developing intracellularly within new 
walls of their own. During two weeks 
of treatment, the number of cysts 
seen on a single coverslip did not 
change significantly, and none of the 
cysts ruptured. 

Requirements for the Development of 
Toxoplasma Cysts.— As shown in Tables 
2 and 3, many Toxoplasma cysts were 
produced in the group 1 tissue cul- 
tures to which both rabbit antiserum 
and fresh guinea-pig serum had been 
added. The destruction of the host 
cells by organisms was remarkably 
less prominent in this group than in 
the other groups, moreover, although 
trophozoites were still propagating 
actively and did, in fact, destroy 
many cells. All of the cysts seen on 
the coverslips in this group were 
large and oval, and they contained 
thousands of Toxoplasma organisms 
in tightly packed masses. 

In group 2, cysts of the same kind 
were found but in very small num- 
bers; and, in addition, there were 
many infected or destroyed cells. By 
contrast, almost no cysts were recog- 
nized in either group 3 or group 4, but 
in these two groups nearly all of the 
cells were infected and ultimately de- 
stroyed by the parasites. 

Effect of Various Concentrations of 
Antitoxoplasma Rabbit Serum on Orga- 
nisms in Tissue Culture.—In the pres- 
ence of fresh guinea-pig serum, anti- 
serum in a high concentration (final 
dilution 1:10) showed the ability both 
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Fig 4.—Large cyst among corneal endothelial cells after three days of treatment 
(Giemsa, x 1,000). 


Table 1.—Course of Cyst Formation by T gondii 
in Tissue Cultures of Rabbit Corneal Endothelial Cells * 


Duration 
of 
Treatment, Days 


1 


No. of 
Cysts 
(per Coverslip) 


0 
11 
95 
68 
97 
67 





Destruction 
of Cells 
by Organisms 


* Effect of treatment with both antitoxoplasma rabbit serum and dye-test-negative fresh 


guinea-pig serum. 


to mediate cyst formation and to sup- 
press the infection of cells by orga- 
nisms (Table 4). At a final concentra- 
tion of 1:100, however, the organisms 
multiplied actively and invaded previ- 
ously uninvolved cells. At this concen- 
tration they also produced many 
cysts, the number of which seemed to 
be the same or higher than the num- 
ber observed at the higher antiserum 
concentration (1:10). By contrast, a 
dilution of 1:1,000 of the antiserum 
failed to mediate the development of 
cysts or to suppress the invasion of 
organisms, the infectivity of the cul- 






ture appearing to be the same or 
greater than that of the control. 


Comment 


The experiments described above 
indicate that typical cysts of T gondii 
(RH strain) can be produced with 
regularity in tissue cultures of rabbit 
corneal endothelial cells if both anti- 
toxoplasma rabbit serum and dye- 
test-negative fresh guinea-pig serum 
are added to the medium. Tropho- 
zoites were confined almost com- 
pletely to the host cells after 24 hours 
of treatment, but cyst-like structures 


+. Lun 


Fig 5.—Cluster of small, round cysts in tissue culture after three days of treatment. Ar- 


rows denote cysts (Giemsa, X 1,000). 


Cyst Formation by Toxoplasma Gondii/Shimada et al 


WERE a 





began to appear on the second day. 
At first no walls were recognized 
around these structures, but with the 
passage of time cyst walls became 


identifiable as thick, 
* membranes. 
' * By the seventh day there were 
many cysts with clear, PAS-positive 
walls and containing thousands of 
parasite nuclei. By that time multiple 
cysts were also developing intracel- 
lularly within new walls of their own. 
This is clearly shown in Fig 7 in 
which a few small cysts with clear 
walls appear in the cytoplasm of 
single host cells. During a two-week 
course of treatment, the number of 
cysts seen on a coverslip did not 
change significantly, and none of the 
cysts ruptured. 
Immune serum alone mediated 
eyst-formation of Toxoplasma only 
minimally, and fresh, dye-test-nega- 


transparent 


tive guinea-pig serum alone had no 
mediating effect whatever. But in the 
presence of fresh guinea-pig serum, 
specific antibody even at low titers 
(about 1:10 by the dye-test) mediated 
the development of many cysts. The 
enhancing effect of the fresh guinea- 
pig serum was lost if it was heated at 
56 C for 30 minutes, suggesting that 
a complement-like substance or sub- 
stances may play a role in the forma- 
tion of T'oroplasma cysts, as they do 
in the immunoinactivation of orga- 
nisms.'* 

Some trophozoites always persisted 
in the cytoplasm of the host cells de- 
spite continued treatment with both 
specific antibody and fresh serum. 
Immediately after the removal of all 
immune substances, moreover, the or- 
ganisms that persisted in the host 
cells multiplied rapidly and actively 
invaded previously uninvolved cells. 


Table 2.—Requirements for Toxoplasma Cyst-Formation in Vitro 


Tissue 
Culture 
Group 


Immune Reactants 
Added to Medium* 


Rabbit antiserum + 
fresh guinea-pig serum 


Rabbit antiserum + 


No. of Cysts 
(per Coverslip) 


Tube 1 Tube 2 
32 14 


Destruction of Cells 
by Organisms 
Tube 1 Tube 2 
+ + 


6 5 rm oS 


inactivated guinea-pig serum 


Normal rabbit serum + 
fresh guinea-pig serum 


Normal rabbit serum + 


HHF HH 


HHF HH 





inactivated guinea-pig serum 


* Antitoxoplasma rabbit serum, normal rabbit serum, and inactivated guinea-pig serum 
were treated at 56 C for 30 minutes before being used. 


Table 3.—Antitoxoplasma Antib 





ody Content of Immune Reactants* 


PPT Test 
{Ouchterlony 


HA Test IAHA Test Technique) 


1:320 
Neg 
Neg 


1:960 
Neg 
Neg 


4 lines 
Neg 
Neg 


* HA signifies indirect hemagglutination test; [AHA immune adherence hemagglutination 


Table 4.—Effect of Various Concentrations 
of Antitoxoplasma Rabbit Serum on T gondii in Culture Cel's* 


ue Dye Test 
Antitoxoplasma rabbit 
serum 1:1,024 

Normal rabbit serum Neg 
Guinea-pig serum Neg 

test; PPT precipitating antibody test. 

No. of Cysts 
ore (per Coverslip) 
o 
Antiserum Tube 1 
e 1:10 51 


1:100 
1:1,000 
^ Control 


* |n the presence of dye-test-negative fresh 
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Destruction of Cells 
by Organisms 
Tube 1 Tube 2 
+ + 
++ ++ 
TEE + 
+++ ++++ 


guinea-pig serum. 


Tube 2 
29 
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In fact, almost all of the host cells 
were destroyed within a few days af- 
ter the elimination of specific anti- 
serum. No ruptured cysts were found, 
but many intact cysts were noted 
among the destroyed host cells. i 

We are aware that our observations 
are contrary to the findings of Jacobs' 
(unpublished data) earlier investiga- 
tions.^ Neither antibody nor comple- 
ment has been thought to have any 
effect on organisms contained within 
intact host-cel! membranes. It may be 
that the presence of specific antibody 
and complement in the medium mere- 
ly protects the layer of host cells long 
enough to allow cysts to form. Rap- 
idly multiplying organisms that burst 
out of infected host cells within one 
or two days would be killed by the 
combined activity of specific antibody 
and complement, leaving the remain- 
der of the host-cell layer intact. If 
such host cells happened to contain 
parasites with relatively low meta- 
bolie requirements, slow multiplica- 
tion and cyst formation might take 
place within these cells. It seems 
unreasonable to suppose that intra- 
cellular organisms are capable of 
"sensing" hostile factors in the extra- 
cellular environment. However, one 
cannot exclude the possibility that 
substances of low molecular weight, 
formed as a result of parasite death, 
might diffuse into the remaining in- 
fected host cells and affect the mode 
of multiplieation of the organisms 
contained therein. 

It was clear that fresh serum con- 
taining antibody against Toxoplasma 
suppressed the infectivity of the or- 
ganisms to a remarkable degree but 
could not completely eliminate their 
persistence in tissue cultures. This ob- 
servation indicates that the role of 
humoral antibody, as suggested by 
Huldt,” is limited as a defense factor 
of the host in toxoplasmosis. The 
presence of serum antibody to Tox- 
oplasma may indeed by unfavorable 
for the host; its ability to contribute 
to the formation of cysts may ac- 
tually be prejudicial since cysts are 
resistant to antitoxoplasma agents,’ 
and their rupture may cause an exac- 
erbation of disease.’ 

Plasma cells are seen with great 
regularity in the cellular infiltrates 
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Fig 6.—Large cyst with transparent wall among cultured cells after seven days of treat- 


Fig 7.—Clusters of small cysts with clear walls of their own as seen in tissue culture af- 


ter 14 days of treatment (Giemsa, x 1,000). 


A 


characteristic of subsiding tox- 
oplasmic lesions.'* It may well be that 
these cellular elements supply the an- 
tibody necessary for encystment of 
the parasite and subsidence of the le- 
sion. It is thus probably still true that 
cell-mediated immunologic defenses 
are of the utmost importance in the 
healing and control of toxoplasmic le- 
sions. This would also explain why re- 
current lesions appear so frequently 
in hosts whose cell-mediated immuno- 
logic defense reactions are compro- 
mised by overwhelming neoplasms, 
radiation, or the use of immunosup- 
pressive agents.'*'* The titers of cir- 
culating antibodies in such patients 
may be very high. 

In this report we have described an 
experimental system in which im- 
mune serum appeared to contribute 
to the formation of Toxoplasma cysts 
in cultured cells. Other studies have 
failed to explain the role played by 
immunologic mechanisms in this pro- 
cess,^* and Jacobs’ experiment (un- 
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published data)' cast doubt on the 
ability of immune serum to play any 
such role. The difference between Ja- 
cobs’ results and ours may derive 
from our use of fresh serum. Without 
fresh serum, the necessary compo- 
nents of complement might very well 
be lacking. Although specific antibody 
alone can mediate cyst-formation, as 
shown in Table 2, its ability to do so 
appears to be very slight, at least in 
comparison with the combined activ- 
ity of specific antiserum and comple- 
ment. 

Lainson’ observed cyst-like struc- 
tures in various tissues of infected 
rabbits seven or eight days after in- 
fection with the RB25 strain. This 
was thought to be too early for immu- 
nologie mechanisms to be operative in 
cyst development. But although viru- 
lent strains show little tendency to 
cyst formation," strains of low viru- 
lence are known to have a strong pro- 
clivity for early cyst formation. Since 
even the highly virulent RH strain 


formed cyst-like structures after two 
days of treatment with antiserum 
and complement, it is certainly pos- 
sible that immunologic mechanisms 
might have contributed to cyst for- 


mation by the RH25 strain observed , 


by Lainson. This strain of low viru- 
lence might very well have been af- 
fected by antibody, which is known to 
be produced as early as post- 
inoculation day 4. 


This investigation was supported in part by 
program grant EY-00310 from the National In- 
stitutes of Health, and the Cecilia Vaughan Me- 
morial Fellowship (Dr. Shimada). 
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of Semisynthetie Penicillins 


Methicillin, Cloxacillin, Ampicillin, and Carbenicillin Studies 


in Experimental Animals With a Review of the Literature 


Bishara M. Faris, MD, Marwan M. Uwaydah, MD 


Four semisynthetic penicillins were ad- 
ministered in varying dosages and their 
intraocular penetration determined at dif- 
ferent intervals. The intraocular pene- 
tration of methicillin sodium was irregular 
with the intravenous and topical route, but 
negligible when given intramuscularly. 
When given subconjunctivally there was 
high inhibitory concentration. Cloxacillin 
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sodium monohydrate penetrated well fol- 
lowing intravenous, subconjunctival, and 
topical administration. Ampicillin an- 
hydrous penetrated well following intra- 
venous, intramuscular, subconjunctival, 
and topical administration. Carbenicillin 
disodium penetrated in inhibitory concen- 
trations only when given subconjunc- 
tivally in combination with epinephrine. 
These data are compared with published 
results. 


wn studies on intraocular 
penetration of ampicillin an- 
hydrous have been described.'* Few 
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dium? and earbenicillin disodium*? 


but, to the best of our knowledge, 


none with cloxacillin sodium monohy- 
drate. Review of the published data 
reveals discrepancies in the methodol- 
ogy and results. 

This study aims at investigating 
the intraocular penetration of these 
four penicillins in normal rabbits fol- 
lowing intravenous, intramuscular, 
subconjunctival, and topical adminis- 
tration. 


Materials and Methods 





~ rut, Lebanon (Dr. Faris). reports dealt with methicillin so- A total of 114 pigmented and albino rab- 
-. 
Table 1.—Intraocular Penetration of Methicillin Following Administration by Different Routes 
Concentration Concentration Concentration 
in Aqueous in Vitreous in Serum, 
No. of Interval, Humor, „g/ml Humor, ug/ml ug/ml 
Rabbits Dose Route min Range Range Range 
5 50 mg/kg Intra- 15 <1.4-5.2 <1.4 30.0-85.0 
venous 
5 50 mg/kg Intra- 45 <1.4 <1.4 17.5-24.5 
muscular 
5 0.5 ml of 50% Subcon- 30 35.0-93.0 53.0->100.0 
solution, 250 mg junctival 
5 12 drops of 100 Topical 15 <1.4-3.5 <1.4 
mg/ml solution, 
6 mg 
rd * ND indicates not done. 
Table 2.—Intraocular Penetration of Cloxacillin Following Administration by Different Routes 
an e eS SUD UNT DUCI DUCIT emo, TOU Ux o NACHNAME UBICA an s OU A ne EA Or PO TI PRATER mA Bo 
Concentration Concentration Concentration 
in Aqueous in Vitreous in Serum, 
No. of Interval, Humor, «g/ml Humor, ug/ml ug/ml 
Rabbits Dose Route min Range Range Range 
4 50 mg/kg Intra- 15 1.0-2.0 <1.0 27 .0-34.0 
venous 
5 50 mg/kg Intra- 45 <1.0-1.1 ND* 9.5-16.5 
muscular 
25 mg/kg Intra- <1.0-1.0 ND 3.2-6.5 
muscular 
p 0.5 ml of 25% Subcon- 38.0-850.0 6.1-20.0 


junctival 
Topical 


solution, 125 mg 

12 drops of 10 
mg/ml solution, 
6 mg 


1.0-2.9 «1.0 





* ND indicates not done. 
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Table 3.—Intraocular Penetration of Ampicillin Following Administration by Different Routes 


No. of 


Rabbits Dose 


100 mg/kg 


Route 
Intra- 


Concentration 
in Aqueous 
Interval, Humor, g/ml 
min Range 


15 7.1-26.7 


venous 


100 mg/kg 


Intra- 


6.0-35.5 


venous 


100 mg/kg 


Intra- 


14.5-23.7 


venous 


100 mg/kg 


Intra- 


5.9-9.7 


muscular 


0.5 ml of 25% 
solution, 125 mg 

0.5 ml of 50% 
solution, 250 mg 

12 drops of 10 
mg/ml solution, 
6 md 


Subcon- 
junctival 


Subcon- 
junctival 


Topical 


19.5-105.0 


45.0-250.0 


0.9-6.9 


Concentration 
in Serum, 
ug/ml 
Range 


158.0-342.0 


Concentration 
in Vitreous 
Humor, g/ml 
Range 


<0.02-0.06 

0.03-0.15 28.2-58.7 
0.02-0.04 39.7-51.2 
<0.02 60.0-120.0 
ND* 13.7-27.0 
ND 20.5-48.0 


0.2-0.6 


Table 4.—Intraocular Penetration of Carbenicillin Following Administration by Different Routes 


No. of 


Rabbits Dose 


100 mg/kg Intra- 


Route 


Concentration 
in Aqueous 
Interval, Humor, „g/ml 
min Range 


15 <3.0-14.0 


venous 


100 mg/kg Intra- 


<3.0 


muscular 


0.5 ml of 10% 
solution, 50 mg 

0.25 ml of 20% 
solution, 50 mg 

0.5 ml of 10% 
solution, 50 mg 


Subcon- 
junctival 

Subcon- 
junctival 

Subconjunc- 
tival (with 


9.0-25.0 


<3.0-7.5 


39.0-770.0 


epinephrine) 


12 drops of 10 
mg/ml solution, 
6 mg 


* ND indicates not done. 


— bits, with an average weight of 2.30 kg 
= each, were used. Methicillin, cloxacillin, 
ems and carbenicillin were prepared 
- in buffered solutions. Each drug was ad- 
J ministered to groups of rabbits intrave- 
—. nously, intramuscularly, subconjunctivally, 
E and topically. Subconjunctival and topical 
- dosages were selected on recommendation 
zt from Beecham Research Laboratories 
— (written communication, September 1969). 
- At scheduled intervals, animals were 
E anesthetized with thiopental (Pentothal) 
| sodium intravenously in a dose of 20 
|. mg/kg of body weight. Aqueous humor, 
-vitreous humor, and cardiac blood samples 
were collected concomitantly and concen- 
trations of the antibiotics were determined 
on individual samples (samples not pooled) 
by the cylinder plate agar diffusion tech- 
nique. The bioassay procedures of meth- 
icillin, cloxacillin, and ampicillin were fol- 
lowed as described in the Code of Federal 
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Topical 


<3.0 


Regulations.'^ The bioassay of carbenicillin 
was carried out according to the meth- 
od recommended by the Department of 
Chemotherapeutic Research, Beecham Re- 
search Laboratories (written communica- 
tion, September 1969). In brief, 15 ml of 
nutrient agar medium (Oxoid CM 55) 
cooled at 46 C was inoculated with 0.1 ml of 
overnight nutrient broth (Oxoid CM 67) 
culture of the test organism (Pseudomonas 
aeruginosa NCTC 10490, BRL 1973). This 
was mixed thoroughly, then poured in 
plate. Six stainless steel cylinders (Penas- 
say) were then distributed over the sur- 
face: three of these were used for the 
unknowns and three for the “central cor- 
rection point.” A standard curve was con- 
structed using the following concentra- 
tions of standard carbenicillin: 40ug/ml, 
20ug/ml, 10ug/ml, 5ug/ml, and 2.5ug/ml, 
the 10ug/ml being the central correction 
point. Whenever necessary, samples of the 


Concentration 
in Serum, 
ug/ml 
Range 


350.0-410.0 


Concentration 
in Vitreous 
Humor, „g/ml 
Range 


«3.0 
«3.0 32.0-53.0 
ND* 13.5-23.0 . 
ND 23.0-35.0 


ND 20.0-30.0 


«3.0 





sera to be tested were diluted in normal 
rabbit serum and that of aqueous humor 
in sodium phosphate buffer pH 6.0 solution. 
Plates were incubated overnight at 37 C. 
Inhibition zones were measured by a cali- 
per, corrected, and values obtained from 
the standard curve. 


Results 


The antibiotic concentrations in 
aqueous humor, vitreous humor, and 
serum following the administration 
of methicillin, cloxacillin, ampicillin, 
and carbenicillin are shown in Tables 
1 through 4, respectively. 


Comment 


Few pertinent facts on the four 
penicillins investigated are shown in 
Table 5. Tables 6 through 8 summa- 


Semisynthetic Penicillins/Faris & Uwaydah 


Table 5.—Pharmacologic Features and Antibacterial Spectrum of Methicillin, Cloxacillin, 
Ampicillin, and Carbenicillin 


Common Susceptible Organisms 
and Their Minimum Inhibitory 
Concentration, ng/ml 


S aureust 3.10 


Plasma Daily 
Penicillinase Protein Adult Dose, * Route of 


Action Binding, % gm Administration 
Resistant 40 6-12 Intramuscular 


Generic 
Name 


Methicillin 


Cloxacillin 


Ampicillin 


Carbenicillin 


Resistant 


Susceptible 


Susceptible 


95 


* Larger doses may be given in severe infections. 
t Penicillinase producing. 
t Nonpenicillinase producing. 


2-8 


Intravenous 


Oral 
Intramuscular 
Intravenous 


Oral 
Intramuscular 
Intravenous 


Intramuscular 
Intravenous 


S aureust 


3.10 


Streptococcus group A 0.40 


S aureust 
S aureust 


0.40 
0.80 


Streptococcus group A 0.40 
Diplococcus pneumoniae 0.20 


S aureust 
D pneumoniae 


0.20 
0.02 


Streptococcus group A 0.02 
Proteus mirabilist 3.10 


Escherichia coli 


5.00 


Haemophilus influenzae 0.40 


E coli 
P mirabilist 


Pseudomonas species 


Table 6.—Summary cf Reported Studies on Intraocular Penetration 


of Methicillin Fol owing Administration by Different Routes 


5.00 
2.50 
50.00 





Concentration Concentration 
Interval,* in Aqueous in Serum, Bioassay 
, Author Route min Humor, g/ml Technique 
n 
-— Green and Leopoldé Intra- 30 1.6 Serial broth 
venous 180 Undetectable dilution method 
Records and Ellis? Intra- Undetectable Plate 
venous inhibitory method 
Green and Leopold$ Intra- 3.2 1.8T Serial broth 
venous Undetectable Undetectable dilution method 
Records and Ellis? Intra- Undetectable 3.6 Plate 
venous inhibitory method 
Records and Ellis? Intra- 0.6 7.0 Plate 
venous inhibitory method 
Green and Leopoldé Intra- 0.2 7.0t Serial broth 
muscular Undetectable 1.8T dilution method 
Deur and Mass? Intra- Undetectable 26.0T Serial broth 
muscular Undetectable Undetectablet dilution method 
Green and Leopoldé Intra- 0.8 13.07 Serial broth 
muscular 0.4 2.0T dilution method 
` Deur and Mass? Intra- Undetectable 25.01 Serial broth 
Ü muscular Undetectable Undetectablet dilution method 


Green and Leopoldé 


Green and Leopoldé 


Records and Ellis? 


Deur and Mass? 


Subcon- 
junctival 
Subcon- 
junctival 
Subcon- 
junctival 
Subcon- 
junctival 


12.4 

0.2 

220.0 

0.2 

166.2 
Undetectable 

6.4 

0.4 


ND} 
ND 
ND 
ND 
LE d 
Undetectable 
10.0 
Undetectable 


Serial broth 
dilution method 
Serial broth 
dilution method 
Plate 
inhibitory method 
Serial broth 
dilution method 





* Whenever the information was available shortest anc longest recorded intervals were chosen as well as intervals at which peak levels 
were achieved. 

t Value approximated from graph. 

tND indicates not done. 


rize published data on their intraocu- 
lar penetration. Our methods differed 
from those of other investigators in 
x  *the use of the cylinder plate tech- 
nique for bioassays and the choice of 


the high antibiotic dosages. 

Analysis of our data and compari- 
son wita the published work lead to 
the follewing conclusions: 

Methicillin.—The intraocular pene- 


tration of methicillin following intra- 
venous injection was irregular and 
the results are contradictory. Using 
the intramuscular route, only Green 
and Leopold* were able to find detect- 
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Table 7.—Summary of Reported Studies in Intraocular Penetration of Ampicillin Following 


Author 
Kurose and Leopold? 


Records and Ellis? 
Records and Ellis? 
Records and Ellis? 
Kurose and Leopold? 
Kurose and Leopold? 
Goldman and Klein! 
Goldman et al4 
Goldman et al4 
Kurose and Leopold? 
Goldman et al4 


Kurose and Leopold? 


Kurose and Leopold? | 


McPherson et al’ 


Goldman and Klein! 
Records and Ellis? 
Kurose and Leopold? 
Kurose and Leopold? 
Kurose and Leopold? 
Kurose and Leopold? 


Kurose and Leopold? 


Dose, 
mg/kg 
5 


25 


50 


75 


5 


10 


2 


10 


50 


100 


ee f B TP dock cisci "m PETENS 3x NUIT 


Administration by Different Routes 


Route 
Intra- 
venous 


Intra- 
venous 


Intra- 
venous 


Intra- 
venous 


Intra- 
muscular 


Intra- 
muscular 


Intra- 
muscular 


[ntra- 
muscular 


Intra- 
muscular 


Intra- 
muscular 


Intra- 
muscular 


Intra- 
muscular 


Subcon- 
junctival 


Subcon- 
junctival 


Subcon- 
junctival 


Subcon- 
junctival 

Topical 

Oral 

Oral 


Oral 


Oral 


Interval,* 
Min 


15 
30 
240 


60 


60 


60 


30-60 


30-60 


Concentration 
in Aqueous 
Humor, „g/ml 
0.3-1.1 
0.3-4.8 
0.01 


Undetectable 


Undetectable 


4.7 


5.0 
212.0 
11.0 
>1,000.0 
Undetectable 


2.6-6.4 
10.2-12.8 
0.2-0.3 


Undetectable-0.03 
0.2-0.3 
Undetectable-0.03 


0.2-0.3 


0.3-0.5 


0.5-0.6 


Concentration 
in Serum, 
ug/ml 

6.4-10.2 
1.3-1.9 
Undetectable-0.01 


12.7 


20.0 


21.5 


5.1-10.2 
5.1-10.2 
0.03-0.10 


10.2-12.8 


185.0 
0.02 


41.0 
43.0 

7.9 
70.0 
47.0 
16.0 


25.6-40.9 


78.0 
49.0 
13.0 


40.9-51.2 


2.3-2.6 
3.2-5.1 
0.01-0.03 
? 


12.8 

12.0 

7.0 
Undetectable 
Undetectable 


0.06-0.1 
0.03-0.06 
Undetectable 


1.3-3.8 
0.5-0.6 
0.08-0.2 


2.3-4.5 


3.8-8.9 


10.2-15.4 





Bioassay . 
Technique : 
Serial broth Š s 
dilution P 
method 


Plate in- 
hibitory 
method 

Plate in- 
hibitory 
method 


Plate in- 
hibitory 
method 

Serial broth 
dilution 
method 


Serial broth 
dilution 
method 


Twofold 
dilution 
method 


c/o Bristol 
Labora- 
tories 


c/o Bristol 
Labora- 
tories 


Serial broth 
dilution 
method 


c/o Bristol * . 
Labora- 
tories 


Serial broth 
dilution 
method 


Serial broth 
dilution 
method 

Filtered paper 
method and 
serial broth 
dilution 
method 


Twofold 
dilution 
method 

Plate in- 
hibitory 
method 

Serial broth 
dilution 
method 

Serial broth 
dilution 
method 

Serial broth 
dilution 
method 

Serial broth 
dilution 
method 

Serial broth Ps 
dilution 
method 


* Whenever the information was available shortest and longest recorded intervals were chosen as well as intervals at which peak 


levels were achieved. 


1 Calculated on basis of 21 mg/kg (3.5 to 4 kg). 
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Table 8.—Summary of Reported Stud es in Intraocular Penetration of Carbenicillin Following 
Administration by Different Routes 


Dose 
100 mg/kg 


Author 
Tokuda and Minatoya? 


Mikuni et al® 50 mg/kg 


Mikuni et al® 5 mg/kg 


Mikuni et al? 5 drops of 


1% solu- 
tion, 4-5 mg 


* ND indicates not done. 


able concentration in the aqueous hu- 
mor. Subconjunctival injection re- 
sulted in consistently high aqueous 
concentration lasting for few hours. 
Intraocular penetration following eye 
drops was irregular, but inhibitory at 
times. 

Cloxacillin.—Our data (Table 2) are 
the only available on this antibiotic. 
The aqueous humor penetration was 
consistent following intravenous in- 
jegtion. Subeonjunetival injection re- 
sulted in high aqueous humor levels 
and concentrations following local 
drops were inhibitory for many 
strains of Staphylococcus awreus. 

Ampicillin.—The blood-aqueous bar- 
rier seems to be less of a problem 
with ampicillin since detectable levels 
were noted following as small a dose 
as 5 mg/kg intravenously. Effective 
inhibitory concentrations were 
achieved with big doses given in- 
travenously and intramuscularly. 
Such levels, however, are not main- 
tained for a long time. Even with big 
doses, aqueous level falls sharply 
within two hours following injection. 
Subconjunctival injection resulted in 
consistently high aqueous concentra- 
tions. Antibiotic aqueous level follow- 
ing eye drops was variable but inhib- 
itory at times. Oral administration, 
on the other hand, resulted in low and 
subinhibitory levels. 

Carbenicillin.-We were unable to 
demonstrate any aqueous level fol- 
lowing intramuscular injection, con- 
trary to the findings of Tokuda and 
Minatoya* and Mikuni et al.* Follow- 


*ing intravenous injection, the pene- 


tration was irregular and the concen- 
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Concentration 
in Aqueous 
Humor, g/ml 


Interval, 
Route min 


Intra- 30 
muscular 60 
240 

360 


Intra- 30 
musculer 60 
360 


Subcon- 30 
junctival 240 


Topical 30 
240 


trations reached were far lower than 
those inhibitory for susceptible 
Gram-negative bacilli. When given 
subconjunctivally, satisfactory aque- 
ous levels were produced only 
when the antibiotic was combined 
with epinephrine. 

Availabe evidence clearly indicates 
that semisynthetic penicillins differ 
in their degree of intraocular pene- 
tration. In general, the same dose of 
an antibiot:c given intravenously pro- 
duced higher aqueous level than when 
injected intramuscularly. Moreover, a 
certain peak blood level is required 
before the blood aqueous barrier can 
be overcome and detectable intraocu- 
lar penetration achieved. As we had 
previously noted," the duration of 
this peak blcod level is also impor- 
tant. This faet is best illustrated by 
the lack of a constant linear relation- 
ship between aqueous humor and se- 
rum coneentrations of ampicillin (Ta- 
bles 3 and 7). 

There are certain clinieal implica- 
tions of zhese experimental data. The 
intraocular penetration of penicillins 
is better achieved by injecting the 
antibiotics intravenously rather than 
intramuseularly. A high antibiotic se- 
rum leve! may be maintained satis- 
factorily by frequent doses and by the 
administration of probenicid which 
delays the excretion of penicillins by 
the kidneys. Epinephrine injected 
subconjunctivally, together with the 
antibiotic, is advantageous by main- 
taining the intraocular level for a 
prolonged period of time and thus, al- 
lowing less frequent subconjunctival 
injections. This is well demonstrated 
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Concentration 
in Serum, Bioassay 

ug/ml Technique 
84.0 Not stated 

60.0 

3.2 

0.8 
98.0 Not stated 

82.0 

0.2 


ND* Not stated 


ND Not stated 





in our data on carbenicillin (Table 4). 
It is to be noted that all these ex- 
periments were conducted on normal 
rabbits' eyes. In the presence of in- 
flammation, be it septic or sterile, the 
aqueous blood barrier is offset and an- 


tibioties penetrate eye tissues more 


easily. 


This investigation was supported by a grant 
from Beecham Pharmaceutical Division, Brent- 
ford, Middlesex, England. 

Shaké Albarian provided technical assistance 
in this study. 
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Ocular Anti-inflammatory 


Effects of Fenoprofen 


Laurence S. Harris, MD; Yaffa Kahanowiez, MD; 


Joan Hughes, MA 


Fenoprofen sodium 1% at a pH of 6.4 
was found to have comparable efficacy 
with 0.196 dexamethasone in the topical 
therapy of an experimental rabbit uveitis 
model. Increase in pH of fenoprofen to 7.4 
resulted in efficacy indistinguishable from 
the vehicle alone. Since the drug is more 
ionized at alkaline pH, this decrease in ef- 
ficacy may have resulted from decreased 
corneal penetration of a more polarized 
molecule. 


pical corticosteroids are a thera- 
peutic mainstay in a variety of 
external ocular and anterior segment 
disease entities." Unfortunately, a 
number of deleterious side effects 
may occur with this class of com- 
pounds. Among these are asympto- 
matic elevation of the intraocular 
pressure, potentiation of herpetic 
keratitis, fungal keratitis, delayed 
wound healing, and corneal thin- 
ning." A compound with topical 
anti-inflammatory activity compa- 
rable with corticosteroids without 
these side effects would potentially be 
of use in ophthalmic therapy. 
This report describes preliminary 


Submitted for publication March 30, 1973. 

From the Department of Ophthalmology, New 
York Hospital—Cornell Medical Center, New 
York. 
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Harris). 


results with the topical use of a non- 
steroidal anti-inflammatory agent, 
fenoprofen. These results indicate 
fenoprofen to have anti-inflamma- 
tory efficacy comparable with dexa; 
methasone in an experimental rabbit 
immunogenic uveitis model. 


Materials and Methods 


Uveitis was created in ocular disease- 
free albino rabbits (2 to 3 kg) according to 
the technique described by Baldwin and 
Borgmann." Animals received 2.5 ml/kg of 
normal canine serum subcutaneously into 
the suprascapular area of the back on days 
1, 3, and 5. On the eighth day, animals 
were anesthetized with intravenous ad- 
ministration of pentobarbital sodium. Af- 
ter induction of topical anesthesia with 
several drops of 0.5% tetracaine hydrochlo- 
ride, the right eye was proptosed and 0.05 
ml of the canine serum was injected into 
the vitreous with a 25-gauge needle. Left 
eyes received a similar volume of physi- 
ological saline. In rare instances the in- 
jected material was immediately expelled 
under the conjunctiva, creating an obvious 
bleb. These animals were discarded from 
further study. 

All eyes were examined with the biomi- 
eroscope at 24-hour intervals by a physi- 
cian who was unaware of the treatment 
regimen. The grading system for uveitis 
was that of Baldwin and of Borgmann; 
grade 0, no response; grade 1, slight con- 
gestion of the iris vessels; grade 2, moder- 
ate congestion of iris vessels; grade 3, mod- 
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variability and permit comparisons be- 
tween treatment groups, the results have 
also been expressed as a percentage of the 
initial uveitis score. Mean day 1 values for 
each treatment group were arbitrarily as- 
signed a value of 1.00, with average scores 
on subsequent days expressed as a fraction 
of this number. For example, in the Table 
the mean score for fenoprofen 1%, pH 7.4 
«on day 1 is 3.13, and this has been assigned 
the relative value of 1.00 for this group. On 
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Mean Uveitis Scores in Various Trea:ment Groups + SEM" 





better than the day 1 score (P<.05) in 
this group. 

Treatment with fenoprofen vehicle, 
pH 64, resulted in an improvement 
over the untreated group on days 4 
and 5 (P<.01). Fenoprofen 1%, pH 
7.4, was also better than no treatment 
on days 4 and 5 (P«.01). The latter 
two treatment regimens did not dif- 
fer from each other on any day of the 





ministered orally or systemically 
(Handbook For Investigators, Eli Lilly 
and Co.). Structural and molecular 
formulas of the drug are given in the 
Figure. The mechanism of action and 
effects on prostaglandin systems have 
not been elucidated. Preclinical ani- 
mal studies have demonstrated effi- 
cacy in preventing ultraviolet-induced 
erythema of skin and in reducing the 
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Day 1 2 3 4 5 f 
Fenoprofen 1%, pH 7.4, N = 24 L. T 
c Mean score 3.13 + 0.87 3.125 + 0.87: 2.75 = 0.92 2.29 + 0.85 1.96 = 0.89 a 
p ` Relative score 1.00 1.00 0.88 0.73 0.63 E 
Fenoprofen, 195, pH 6.4, N — 26 - 
Mean score 2.81 — 0.96 2.81 = 0.96 2.12 — 0.85 1.46 + 91 1.12 3- 0.88 FÉ 
Relative score 1.00 1.00 0.75 0.52 0.40 a 
Fenoprofen vehicle, pH 6.4, N = 19 “N 
Mean score 3.21 = 0.90 3.05 = 1.00 2.63 = 0.62 2.21 + 0.62 1.89 — 1.25 3 3 
Relative score 1.00 0.95 0.82 0.69 0.59 Er 
f Dexamethasone 0.1%, N = 22 HS 
Mean score 2.82 + 1.46 2.64 + 0.77 1.77 + 1.09 1.45 = 1.08 1.00 + 0.91 - 
Relative score 1.00 0.94 0.63 0.51 0.35 IM 
Untreated N — 11 E. 
Mean score 3.36 + 1.44 3.36 + 1.39 3.18 + 0.39 3.00 + 0.60 2.91 + 0.90 ^" 
Relative score 1.00 1.00 0.95 0.89 0.87 A 
H * Relative scores were obtained by assigning the value of 1.02 to day 1 score in each group. Relative scores on succeeding days are ex- A 
pressed as a fraction of the day 1 score. ES 
erate congestion of iris vessels, moderate day 3 the mear score for this group is 2.75, g A 
iris edema; grade 4, severe congestion and which divided by 3.13 yields a relative es E 
dilation of iris vessels, moderate iris score of 0.83. In this fashion direct com- È J cH coona 290 | 
edema. parisons among all the treatment groups LR EN EC 
On the day following intravitreal injec- ^ become feasible by adjusting for vari- s 
tion, treatment was begun with drops ations in the initial base line value. 
being administered six times daily to the Molecular Formula: C45H4303 Na-2H,O ^ 
right eye only, according to the following Results A 
, treatment regimen:.(1) untreated; (2) fe- Ys ; Molecular and structural formula of 
E.  noprofen 1%, pH 6.4; (3) fenoprofen ve- In an initial series of studies, rab- ^ tenoprofen. E 
hicle, pH 6.4; (4) dexamethasone 0.1%; (5) ^ bit eyes tolerated the six times a day b- 
fenfprofen 1%, pH 7.4 application o? 1% fenoprofen solution | A 
 Fenoprofen sodium was prepared in à for seven days without untoward ef- study (P>.10). Animals receiving — 
phosphate buffer with pH adjusted to ei- fect, Intravitreal injection of saline dexamethasone and fenoprofen 1%, 
ther m TV; pheny in | alcohol 0.5% in the left eyes of immunized animals pH 6.4, showed significant improve- a 
were Lee P EAE O, failed to produce a uveitic responsein ment on day 3 of therapy (P«.01) 
Dexamethasone sodium phosphate, 0.1% ' : 3 s : MASA i 21 2 TK 
: any instance. Animal mortality did with this difference being maintained — — 
solution, was obtained for use in the study p R e E. 
as commercially available ophthalmic solu- NOt occur except in the dexametha- for the duration of the study. Dexa- 
tion (Deeadron) The fenoprofen vehicle sone group where three out of 23 ani- ^ methasone proved more efficacious _ ^ 
was an aqueous solution buffered to the ap- mals (13€) were dead by the fifth day than fenoprofen 1%, pH 6.4 on day 3, a 
propriate pH with phosphate buffer con- of treatment. but on subsequent days there was no — 
taining phenylethyl alcohol 0.5% as a pre- Mean uveitis grading scores for significant difference between the A 
servative. POR A each treatment group are listed in the two compounds. The latter two treat- — 
b. a bx o as Riss d Table. The uveitis in untreated ani- ments were better than all other 
nilicance by means of Student ¢ test for nals remained reasonably constant groups on days 4 and 5 (P<.01). E 
paired data within treatment groups and ^ ] i E 
over the five-day observation period. 3 
forgrouped data between treatment groups. » ; Comment E. 
A probability value of .05 or less was cho- Differences between succeeding days ; : E 
sen as the level of statistical significance. in the untreated group, that is, days 1 Fenoprofen is a nonsteroidal com- 
Base line uveitis scores for the five treat- and 2, 2 ard 3, 3 and 4, and 4 and 5, pound of molecular weight 300.3 hav- E 
ment groups showed some degree of vari- were insignificant (P>.10). However, ing anti-inflammatory, antipyretic, p | 
ability. In order to compensate for this the day 5 mean score is significantly and analgesic properties when ad- 
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severity of arthritis induced by intra- 
articular injection of tubercle bacilli 
(Handbook For Investigators, Eli Lilly 
and Co.). Clinical studies are now in 
progress to assess the efficacy of fe- 
noprofen in both rheumatoid and os- 
teoarthritis, but there have been no 
previous studies to determine effi- 
cacy on topical administration to the 
eye. The current studies demonstrate 
fenoprofen 1%, pH 6.4, to have eff- 
cacy comparable to dexamethasone 
sodium phosphate 0.1% in an experi- 
mental rabbit uveitis model. 

The uveitis model used in the cur- 
rent study has previously been used 
to evaluate the efficacy of topically 
applied anti-inflammatory drugs.'^" 
Base line uveitis scores in this study 
were comparable with previously pub- 
lished values.'^"' This technique is re- 
liable, reproducible, and yields a 
uveitis that, when untreated, changes 
little over the course of five days. 
Treatment with fenoprofen vehicle 
resulted in a substantial difference 
from the untreated group on days 4 
and 5 of the study. These findings 
strongly confirm the necessity of 
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using controls in studies of this kind. 
The reason for this improvement in 
the vehicle treated group is not clear. 
Fenoprofen at pH 7.4 was not mean- 
ingfully better than the vehicle alone. 
At more alkaline pH fenoprofen is 
more ionized and would therefore be 
expected to penetrate the cornea less 
well than at a more acidic pH. Other 
factors not as yet recognized might 
also contribute to this difference in 
efficacy resulting from change in pH 
of the vehicle. 

Dexamethasone and  fenoprofen 
were demonstrated to have compa- 
rable efficacy in treating an experi- 
mental rabbit uveitis model. How- 
ever, since dexamethasone was used 
in one tenth of the concentration of 
fenoprofen, it would appear to be 
the more potent drug. Dose-response 
studies are currently in progress to 
determine the concentration of fe- 
noprofen having the greatest efficacy 
in the current model. Preliminary 
studies in our laboratories indicate 
fenoprofen to have no effect on either 
herpetic keratitis or corneal wound 
healing. 


r. T JT y" 7 e TAP h ES E 
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Key Words.—Corticosteroid; fenoprofen; 
uveitis; anti-inflammatory drugs. 
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Antiviral Medication 


and Corneal Wound Healing 


Roger H. S. Langston, MD; Deborah Pavan-Langston, MD; Claes H. Dohlman, MD 


Blind, controlled rabbit studies were 
done to determine the toxic effects on the 
cornea of idoxuridine (IDU) ointment 
(0.5%) and adenine arabinoside (Ara-A) 
ointment (3%), the clinically used concen- 
trations. Neither antiviral agent was found 
to retard the rate of closure of large or 
small epithelial defects. However, the re- 
generating epithelium of the IDU-treated 
eyes showed signs of toxicity that were 
not present in the eyes treated with Ara-A 
or, in control eyes. The strength of pene- 
trating stromal wounds and the collagen 
content of these wounds was significantly 
and equally diminished in eyes treated 
with the IDU or Ara-A ointments, com- 
pared to eyes treated with control oint- 
ment. 


linieal trials of adenine ara- 
binoside (Ara-A) at our institu- 

tion during the past two years have 
shown this new antimetabolite to be a 
safe and effective drug with activity 
against epithelial herpes simplex 
comparable to that of idoxuridine 
(IDU).' However, we have noted dif- 
ferences between these two drugs 
with regard to toxicity to the corneal 
epithelium. It is our clinical impres- 
sion that the use of Ara-A results in 
less superficial punctate staining and 
epithelial edema and less frequent 


persistent epithelial defects. This im- 
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pression is of particular interest be- 
cause of the frequency with which we 
encounter problems of epithelial heal- 
ing in chronically inflamed or re- 
cently grafted eyes, many of which 
require treatment with antiviral 
medication. Consequently, we have 
turned tc the laboratory to further 
study this problem. This paper re- 
ports our findings in a blind, con- 
trolled animal study that evaluated 
the effects cf IDU and Ara-A on the 
rate and quality of corneal epithelial 
healing and also on stromal healing 
with regard to wound strength and 
collagen content. 


Materials and Methods 


Forty-five male New Zealand white rab- 
bits weighing between 2 znd 3 kg were 
used in the studies. Antiviral medications 
used were IDU 0.5% in a petrolatum base 
(Stoxil) and Ara-A 3.096 ir a petrolatum 
base. The placebo for the epithelial studies 
was the petrolatum base without anti- 
metabolite. In the stromal kealing studies, 
Ringer ointment in a petrolatum-lanolin 
base was used. For antibiotic prophylaxis, 
gentamycin 0.3% aqueous solution (Ga- 
ramycin) was used. These concentrations 
of IDU and Ara-A were chosen because 
they are in standard clinical use. 

Epithelial Wound Healing.—A central de- 
fect 5 or 10 mm in diameter was created by 
marking the topically anesthetized cornea 
with a trephine and, under slit-lamp obser- 
vation, removing the circumscribed epithe- 
lium with a No. 15 blade. Completeness of 
epithelial removal was checked by staining 
with fluorescein. Gentamycin solution and 
IDU, Ara-A, or Ringer ointment were then 
instilled in the eye. The gentamycin was 


instilled once daily and the ointment four 
times daily throughout the experiments. 
Assignment of blind, coded ointments was 
made so that no animal received the same 
drug to both eyes (balanced incomplete 
block design). The fluorescein-stained epi- 
thelial defects were photographed daily. 
The photographs were then enlarged and 
the area of the defects measured with a 
planimeter, establishing the rate of clo- 
sure, 

In the studies of the quality of the re- 
generating epithelium, the following scor- 
ing system was used for evaluation by slit- 
lamp examination on a 0 to 4+ basis: 

0—no visible abnormality 
0.5—intraepithelial edema visible with 
difficulty only by retroillumination 
1.0—edema readily apparent by retroillu- 
mination but not by direct illumina- 
tion 

2.0—edema also apparent by direct illu- 

mination 

3.0—epithelium grossly thickened and 

cloudy 

4.0—epithelium thickened and cloudy 

with a rough and irregular surface. 
The eyes were examined daily and 
blind scoring by two independent observ- 
ers was done on days 2, 4, and 7. 

These observations were used in statisti- 
cal analysis of the results. 

Eyes in each treatment group, with 
varying visible epithelial changes, were se- 
lected for histologic examination. Forma- 
lin 10% neutral solution was dropped onto 
the corneas immediately after killing the 
animals with intravenously administered 
pentobarbital sodium. Following enuclea- 
tion, the whole eye was fixed in the same 
formalin solution. After paraffin process- 
ing, 6-u sections were cut and stained with 
hematoxylin and eosin for microscopical 
examination. 
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—— — Ara-A-Treated 
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Fig 1.—Rate of healing of standardized 10-mm abrasions of 
corneal epithelium in rabbits. Eyes were treated with IDU 0.5%, 
Ara-A 3.096, or placebo ointment four times daily. Each point rep- 


resents mean of six eyes. 


Table 1.—Wound Strength 
at Three Weeks—Pressure (psi) 
Required to Rupture Wound 
IDU 


Treatment Ara-A Control 


Adjusted 
mean 





Stromal Wound Healing.—After obtain- 
ing anesthesia with pentobarbital given in- 
travenously, a sterile technique was used 
to trephine a full-thickness, 2-mm central 
eorneal button under the operating micro- 
scope. If necessary, excision was com- 
pleted with curved Vannas scissors. Sev- 
eral minutes were allowed to pass while 
the plasmoid aqueous of the rabbit clotted 
and then gentamycin solution was in- 
stilled. All medications were given subse- 
quently as in the epithelial healing studies, 
except that treatment with the coded oint- 
ment was withheld for the first three days, 
by which time slit-lamp observations with 
fluorescein showed that all the wounds con- 


tained a firm plug of fibrin and were well- . 


covered by epithelium. During the treat- 
ment period, daily observations were made 
either with loupes or at the slit lamp. At 
three weeks, when the fibrin plug was re- 
placed by sear tissue in all the wounds, the 
animals were killed with pentobarbital 
given intravenously and the wound 
strength was ascertained. This was accom- 
plished by inserting a 25-gauge needle into 
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—— — Ara-A-Treated 
—— Control 
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Hours of Treatment 


Fig 2.—Rate of healing of standardized 5-mm abrasions of 
corneal epithelium in rabbits. Eyes were treated with IDU 0.596, 
Ara-A 3.096, or placebo ointment four times daily. Each point rep- 
resents mean of ten eyes. 


Table 2.—Collagen Content 
of Wounds—Hydroxyproline Assay 
(ugm) per Button 
Ara-A Control 


Treatment IDU 


Adjusted 
mean 





the anterior chamber at the limbus and in- 
creasing the intraocular pressure by 5 
pounds per square inch (psi) at 5-second in- 
tervals until the wound ruptured. Subse- 
quently, the corneas were excised and in- 
verted and the button of scar tissue was 
punched out with a 2-mm trephine. The 
buttons were then assayed for hydroxy- 
proline as a measure of collagen content. 
Both the wound model and hydroxyproline 
assay techniques utilized in this study have 
been described previously.* 


Results 


Rate of Closure of Epithelial 
Wounds.—The rate of closure of the 5- 
mm defect was studied in 30 eyes, ten 
treated with IDU, ten with Ara-A, 
and ten with placebo ointment. To 
study the 10-mm defect, 18 eyes were 
used, six in each group. The results 
showed no significant difference be- 
tween groups in the rate of closure of 
either size defect (Fig 1 and 2). 

Two eyes, both in the 10-mm model, 


yee 


failed to heal during three weeks of 
treatment. Both healed with cessa- 
tion of therapy with antimetabolites. 
In six eyes, two in each group, the en- 
tire corneal epithelium was removed. 
Each of these healed in approxi- 
mately eight days. 5 

Quality of Regenerating Epithe- 
lium.—Twenty-four eyes, eight. in 
each group, were studied with regard 
to the quality of the regenerating 
epithelium utilizing the 5-mm model 
and scoring as indicated above. The 
scoring of the two independent ob- 
servers was comparable with a corre- 
lation coefficient of 0.81. 

The results are presented graphi- 
eally in Fig 3. The IDU-treated eyes 
consistently scored worse than the 
eyes treated with Ara-A and Ringer 
ointment. The appearance of the lat- 
ter two improved during treatment, 
as opposed to the IDU-treated group, 
which did not. A statistical analysis 
of the results using two-way variance 
comparing treatment vs time showed 
a level of confidence better than 95% 
at day 4 and day 7 after scraping. At 
day 2, immediately after closure of 
the defect, no significant differences 
were observed. Similar results were 
found in a smaller number of animals 
with the 10-mm model. Treatment 
was extended to 14 days in eight eyes, 
three treated with IDU, three with 
Ara-A, and two with placebo oint- 


“~ 


ment. Of these, one worsened (IDU- l 


treated), three improved to normal 
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Fig 3.—Quality of regenerating corneal epithelium as scored by 
slit-lamp observation (see text). Each point represents mean 
score of eight eyes. Differences are statistically significant 
(P «.01) at day 4 and 7. Note that appearance of regenerating 
epithelium treated with Ara-A or control ointments improved dur- 
ing treatment, whereas IDU-treated epithelium did not. 


Fig 4.—Histologic changes associated with a slit-lamp score of 
0 to 4+. Sections were taken from peripheral margin cf healing 
&pith&lial wound after seven days of treatment. 


(one treated with Ara-A and both 
that were treated with placebo oint- 
ment) and the remainder showed no 
change. All eyes improved with cessa- 
tion of therapy with antimetabolites. 
Histologic examination of the cor- 
neas showed no changes that were 
specific for any of the treatment 
groups—IDU, Ara-A, or placebo. Defi- 
nite abnormalities were present, how- 
ever, and their severity correlated 
with the slit-lamp appearance. Con- 
sequently, the more severe histologic 
abnormalities were more frequently 
seen in the IDU-treated group. 
Normal regenerating epithelium 
appeared compact and regular with 
somewhat cuboidal basal cells, rather 
than the ordinary columnar configu- 
ration, and with more flattened poly- 
gonal and wing cells. Epithelium that 
appeared minimally abnormal by 
clinieal examination was seen under 
the microscope to have only mild in- 
traepithelial edema. More severely 
affected epithelium with a slit-lamp 
score of 2+ or 3+ showed intracellu- 
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lar and intercellular edema, often in 
focal areas, and more pronounced ir- 
regularity of cell layers. Many of the 
specimens graded at the slit lamp as 
4+ had such friable epithelium that it 
broke up during preparation for mi- 
croscopical examination in spite of 
careful handling. In those samples in 
which the epithelium remained in- 
tact, the changes previously men- 
tioned were present and, in addition, 
ghost cells and focal areas where the 
epithelium had apparently sloughed. 
Examples of these degrees of histo- 
logic abnormalities are shown in Fig 
4. 

Stromal Wound Strength.—The re- 
sults obtained from 24 eyes with stro- 
mal wounds, eight in each group, are 
presented in Table 1. Treatment with 
both IDU and Ara-A resulted in 
weaker wounds. The differences in 
wound strength are statistically sig- 
nificant when compared with those in 
the control group (P € .02 for IDU and 
P «.02 for Ara-A). The difference be- 
tween IDU and Ara-A is not statisti- 





cally significant. 

The results of the hydroxyproline 
assay are presented in Table 2. The 
differences in collagen content be- 
tween wounds treated with IDU or 
Ara-A and the controls are signifi- 
eant (P <.01 for IDU and P «.05 for 
Ara-A), and again the difference be- 
tween IDU and Ara-A is not statisti- 
cally significant. Figure 5 shows the 
correlation between collagen content 
of the wound and wound strength. 

In these wound-strength studies, 
the placebo was a petrolatum-lanolin 
ointment. Because of the remote pos- 
sibility that this base might influence 
the wound healing, it was compared 
in six rabbits with a petrolatum oint- 
ment. No difference in wound 
strength was found. It has also been 
shown previously that such an oint- 
ment does not affect wound healing.* 


Comment 


These studies show that neither 
Ara-A nor IDU ointment, in clinically 
used concentrations, retards the clo- 
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sure of large or small corneal epithe- 
lial defects in the rabbit, though the 
use of IDU ointment is noticeably as- 
sociated with biomicroscopic and his- 
tologic signs of toxicity to the regen- 
erating epithelium. Further, they 
show that these drugs decrease the 
strength of healing stromal wounds 
equally and that this decrease in 
strength is associated with a decrease 
in the collagen content of the wounds, 
as indicated by hydroxyproline assay. 

The studies on the rate of closure 
on epithelial wounds in the 5-mm 
model are in agreement with previous 
reports from this laboratory and else- 
where.*® Closure of these wounds is 
accomplished by migration of a thin 
layer of adjacent epithelial cells into 
the defect, followed by a proliferation 
of these and adjacent cells to com- 
plete closure and restore the normal 
architecture.'^" It is not surprising 
that Ara-A and IDU have no retard- 
ing effect on the migrating cells be- 
cause these cells are not undergoing 
growth or division.'^ Similarly, since 
both drugs are antimetabolites and 
affect DNA synthesis, they might be 
expected to decrease the rate of mi- 
tosis and hinder the proliferative 
phase of repair. A previous study sug- 
gests that if the epithelial defect is 
large enough so that "sliding" of the 
adjacent epithelium is a minor factor 
in wound closure and mitosis is the 
major factor, IDU will prevent clo- 
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Fig 5.—Amount of hydroxyproline in each button is plotted 
against breaking point of that button. Note correlation between 
wound strength and collagen (hydroxyproline) content. 


sure of the defect.? We were unable 
to confirm this with either IDU or 
Ara-A in our 10-mm model or in eyes 
in which the entire corneal epithelium 
had been removed. 

In addition to our clinical impres- 
sion that Ara-A is less toxic to the 
corneal epithelium than IDU, previ- 
ous animal studies have suggested 
that there is a greater margin of 
safety in this regard with the use of 
Ara-A. In the treatment of herpes 
simplex keratitis, Ara-A was found to 
have a therapeutic index (highest 
nontoxic dose/lowest effective dose) 
greater than 60 compared with an es- 
timate of greater than 4 for IDU." 
In these studies, the therapeutic 
model was herpetic keratitis and the 
toxic reaction was measured in terms 
of systemic toxicity to the animals. In 
the same model, cytosine arabinoside, 
a drug with known corneal toxicity,” 
was found to have a therapeutic index 
of 4. Nonetheless, previous reports of 
animal studies concerning the effect 
of IDU on healing corneal epithelium 
do not indicate any visible alteration 
in the quality of the epithelium.'? 
Since these reports deal mainly with 
the rate of closure of defects, it is pos- 
sible that the changes we noted, 
which require slit-lamp observation, 
were overlooked. On the other hand, 
clinical experience with IDU has 
shown that superficial punctate kera- 
titis, subepithelial and intraepithelial 
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Fig 6.—Structural formulae of thymidine and adenosine and 
their antiviral analogues idoxuridine (IDU) and adenine arabino- 
side (Ara-A). 


edema and opacities, and persistent 
epithelial defects can definitely be as- 
sociated with the use of IDU.'^^* One 
cause for this may be the effect of 
IDU on the metabolism of the re- 
generating epithelial cells, the DNA 
of which is known to take up the 
IDU.” ae A 

The histologic sections confirm the 

fact that the visible changes are due 
to a deterioration of the epithelium. 
The microscopical picture is nonspeci- 
fic, reflecting the ill-health of the epi- 
thelial cells, but is certainly compat- 
ible with a toxic origin. Perhaps 
noteworthy is the absence of any sign 
of suppuration (which could cause 
such epithelial changes) and the find- 
ing of major abnormalities in the ba- 
sal layer where the cells are dividing. 

The mechanism of action of IDU » 
and Ara-A is not identical. While 
both drugs are structural analogues 
of nucleic acids (Fig 6), IDU is incor- 
porated into the deoxyribonucleotide 
chain resulting in a "fraudulent DNA" 
whereas Ara-A apparently functions 
as a "chain terminator" preventing 
lengthening of the deoxynucleotide 
chain by virtue of the epimeric hy- 
droxyl at the 2' position." Ara-A, in 
its fully phosphorylated form, is an 
analogue of ATP and consequently 
may affect several processes involv- 
ing this important compound. For ex- 
ample, there is evidence to suggest 
that in this form it directly inhibits 4 
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polymerase,??* and may also inhib- 
it some ribonucleoside enzymes in- 
volved in supplying deoxynucleoside 
triphosphates to the DNA chain.?*:** 
These and other differences be- 


“tween IDU and Ara-A manifest 


themselves in major differences in cy- 
totoxicity to normal and neoplastic 
cells and in systemic toxicity in labo- 
ratory animals.: Consequently, it 
would seem reasonable to assume 
that the differences in toxicity to 
corneal epithelium noticed here are 
similarly caused. 

It is known that IDU inhibits stro- 
mal repair and decreases the strength 
of healing stromal wounds.*?* Obser- 
vations that Ara-A and its active 
produets are found in the anterior 
chamber to a greater extent than 
IDU after topical administration” 
might lead to concern that Ara-A 
could retard stromal wound healing 
to a greater degree than IDU. The re- 
sults of this study demonstrate that 
this is not the case, but that the ef- 
fect is aqual for the two drugs. The 
correlation between the diminished 
wound strength of the antimetabo- 
lite-treated eyes and the diminished 
collagen content, as reflected in the 
hydroxyproline assay, strengthens 
the conclusion that the decreased 
wound strength is due to the anti- 
metabolite effect rather than some 
less directly related cause. 

In conclusion, these laboratory in- 
vestigations lend support to our clini- 
cal impression that Ara-A is less toxic 
to the corneal epithelium than is IDU. 
They also show no significant differ- 
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ence between the effeet of the two 
drugs on stromal wound healing. 
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Effect of Lidocaine on 
the Antibacterial Activity of 
Seven Antibiotics 


Michael Barza, MD; Chaim Ernst, MD; Jules Baum, MD; Louis Weinstein, PhD, MD 


In view of the large number of incom- 
patibilities among drugs, the possibility 
was examined that lidocaine hydrochlo- 
ride, 2 gm/100 ml, might inactivate anti- 
biotics with which it was mixed for local 
injection. Incubation of this anesthetic 
with each of seven antimicrobial agents 
resulted in no loss of antibacterial activity 
when measured by agar-diffusion bioas- 
say. 


t is common practice among oph- 
thalmologists to mix lidocaine 
(Xylocaine) with antibioties in order 
to reduce the pain of local injection. 
Since these agents are often em- 
ployed in serious ocular infections, it 
is important that there be no loss of 
antibacterial activity. Recently, there 
has been growing awareness of the 
problems that may arise when drugs 
are mixed,"? and the ability of car- 
benicilin to inactivate gentamicin 
has been described.: Although lido- 
caine itself is known to be weakly an- 
tibacterial,^* we have been unable to 
find any reports of interactions of 
this agent with antibiotics. The pur- 
pose of the present study was to ex- 
amine the effect of lidocaine on the 


Submitted for publication Sept 5, 1973. 

From the Infectious Disease Service and De- 
partment of Ophthalmology, New England Med- 
ical Center Hospital, Boston. 

Reprint requests to New England Medical 
Center Hospital, 171 Harrison Ave, Boston, MA 
02111 (Dr. Barza). 


514 Arch Ophthalmol/Vol 92, Dec 1974 


activity of seven antibiotics com- 
monly used in ophthalmology. 


Materials and Methods 


Before each experiment, seeded agar as- 
say plates were prepared by adding 1 ml of 
an overnight growth of test organism to 1 
liter of molten soy agar (Trypticase) (44 C) 
and dispensing this in volumes of 10 ml 
into Petri dishes (100 mm diameter). 
Staphylococcus aureus 209P was used in all 
studies except the carbenicillin and gen- 
tamicin studies in which a laboratory 
strain of Pseudomonas aeruginosa was 
employed. Plates were refrigerated and 
used within 72 hours of preparation. 

Oxacillin sodium, methicillin sodium, 
cephalothin sodium, cephaloridine, van- 
comycin hydrochloride, and carbenicillin 
disodium were furnished as dry sterile 
powders. These were reconstituted with 
sterile distilled water and diluted to a 
concentration of 100 mg/ml, except for 
vancomycin hydrochloride (50 mg/ml). 
Gentamicin sulfate was used as the full- 
strength commercial solution containing 40 
mg/ml. 

One milliliter of each solution was mixed 
with an equal volume of either (a) lidocaine 
hydrochloride 2 gm/100 ml or (b) sterile 
distilled water, the latter serving as a con- 
trol. These mixtures were incubated at 37 
C for one hour after which the pH was 
measured. The fluids were diluted by fac- 
tors of 10-°, 5x 10-*, and 2.5 x 10-*, Each of 
the resultant solutions was absorbed on 
three filter-paper dises (6.35 mm diameter) 
which were distributed over the surface of 
the seeded agar plates. After incubation at 
31 C for 18 hours, the zones of inhibition of 


growth of the test organism were mea- 
sured. Each mixture was studied in three 
separate experiments which were gener- 
ally performed on the same day. 


Results 


The zones of inhibition shown in 
the Table represent the mean and 
standard error of nine values, since 
each mixture was studied in three 
separate experiments for which all di- 
lutions were assayed in triplicate. 
There was no consistent difference in 
the activity of any of the antibiotics 
when solutions containing lidocaine 
were compared with controls. With 
cephaloridine and gentamicin, 2.5 x 
10-*, zones of inhibition were greater 
with controls than with lidocaine, but 
in neither instance was this apparent 
at the other two dilutions. Lidocaine, 
2 gm/100 ml, produced no zone of in- 
hibition when studied alone. 

The pH of the cephalosporins, van- 
comycin, and gentamicin in high con- 
centration ranged from 3.4 to 5.0 in 
the control solutions; in mixtures con- 
taining lidocaine, however, the pH 
was somewhat higher. This finding 
appeared to be attributable to a buff- 
ering effect of the lidocaine (the pH 
of the initial lidocaine solution [2 
gm/100 ml] was 6.7). 


Comment 
These studies indicate that the 


presence of lidocaine hydrochloride, 1° 
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Final Concentration of - 


Constituents of Mixture 


Lidocaine 
Antibiotic Hydrochloride pH of 
(mg/ml) (gm/100 ml) Mixture 
Oxacillin 1 7.10-7.14 
(50) 0 (control) 7.4-7.6 
Methicillin 1 6.9-7.0 
(50) - 0 7.7 
Cephalothin 1 5.6 
(50) 0 4.8 
Cephaloridine 1 6.2-6.3 
(50) 0 4.2-4.6 
Carbenicillin 1 6.7 
(50) 0 6.7 
Vancomycin 1 4.2 
(25) 0 3.4 
Gentamicin 1 5.0-5.2 
(20) 0 


Effect of Lidocaine on Zones of Inhibition Froduced by Antibiotics 









Zone of Inhibition 'mm) at 
Indicated Dilution* 


107? 5 X 1074 2.5 X 1074 
28.3— 0.2 25.3 — 0.6 22.4 — 0.5 
28.0 — 0.5 25.2 £ 0.3 22.3 £0.5 
22.6 — 0.1 18.4 — 0.1 13.8 — 0.2 
22.5 — 0.1 18.0 — 0.1 13.3 2: 02 
28.9 — 0.1 26.3 = 0.2 23.1 = 0.1 
28.8 — 0.1 28:11 =:6.2 23.0 — 0.1 
34.3 — 0.2 31.1 € 0.1 28.2 — 0.3 
34.1 — 0.4 31.277 0.4 29.0 + 0.4 
18.5— 0.2 16.5 — 0.2 14.4 + 0.2 
18.4 — 0.1 16.0 = 0.1 14.1 + 0.1 
Not 10.2.7 0.1 7.8 — 0.1 
done 10:1 2: 0.1 7.6 £0.1 
18.6 — 0.1 15.4 — 0.2 10.4 + 0.5 
18.3— 0.2 15.4 + 0.2 13:7 £05 














* Mean and standard error of nine values. 


gm/100 ml, for one hour results in no 
appreciable diminution of concentra- 
tion of seven antibiotics as measured 
by an agar-diffusion bioassay. We 
have no explanation for the dis- 
crepancy noted at the highest dilution 
of gentamicin. It is unlikely that the 
pH differences noted among the vari- 
ous solutions affected the assay itself, 
Sincé the solutions assayed had been 
diluted at least 1,000-fold. 
Interactions among drugs can be of 
many kinds, including chemical in- 
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compatibility, interference with me- 
tabolism and excretion, and syner- 
gism or antagonism of pharmacologic 
effect) * The present investigation 
was cencerned only with the first 
phenomenon, and provides reassuring 
evidenee tnat there is no destruction 
of antibiotic activity attributable to 
the presence of lidocaine. 


This work was supported in part by a Grant- 
in-Aid from Astra Pharmaceutical Products, 
Inc., Worcester, Mass., a research grant from Eli 
Lilly and Company, Indianapolis, Ind., and Pub- 


lic Health Service training grants 276, from the - E 
National Institute of Allergy and Infectious Dis- — — 
ease, and EY-00493 from the National Eye Insti- 
tute. " 


Key Words.—Lidocaine (Xylocaine); sub- 
conjunctival; retrobulbar; oxacillin; meth- - 
icillin; cephalothin; cephaloridine; carbeni-  . 
cillin; vancomycin; gentamicin. 


Nonproprietary Names 
and Trademarks of Drugs 


Carbenicillin disodium—Geopen, Pyopen. 
Cephaloridine—Loridine. 

Cephalothin sodium—Keflin. 
Gentamicin sulfate—Garamycin. 
Vancomycin—Vancocin. 
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The Ultrastructure of 


Human Organ-Cultured Cornea 


I. Endothelium 


Donald J. Doughman, MD; Diane Van Horn, PhD; John E. Harris, MD; 
George E. Miller, MD; Richard Lindstrom, MD; Robert A. Good, MD 


Human corneal endothelial cells main- 
tained ultrastructural integrity after organ 
culture storage at 37 C for 10 to 21 days. 
Those organ-cultured corneas with post- 
mortem times less than 12 hours had a 
complete layer of ultrastructurally intact 
endothelial cells of normal thickness and 
diameter. When postmortem times were 
longer than 24 hours, there was a com- 
plete layer of ultrastructurally intact endo- 
thelial cells that were large in diameter 
and thin. Control fellow corneas in moist 
chamber storage at 4 C demonstrated en- 
dothelial cell disruption proportional in 
area and severity to postmortem time du- 
ration. This implies that a dynamic pro- 
cess of endothelial repair, presumably by 
enlargement of remaining viable cells, oc- 
curs in organ culture. 


pum the past three decades, 
methods of maintaining growth 
and viability of mammalian tissues in 
cell and organ culture have been per- 
fected. The behavior of skin in tissue 
and organ culture has been studied 
extensively.'* By criteria such as 
phase microscopical examination, 
light microscopical examination, and 
flat-mount preparations of endothe- 
lium,'® we have reported work from 
our laboratory, demonstrating that 


human and animal corneas can be 
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stored in organ culture for periods up 
to four weeks and appear to remain 
viable. 

As an extension of our investiga- 
tions of organ-cultured corneal tissue, 
we have been studying the ultrastruc- 
ture of human corneas stored for 
varying lengths of time in organ cul- 
ture. Our findings with human corne- 
al epithelium and stroma will be pre- 
sented in another report. The purpose 
of this article is to report our findings 
regarding the effect of organ culture 
on the ultrastructure of human corne- 
al endothelium. Transmission elec- 
tron microscopy (TEM) and scanning 
electron microscopy (SEM) were used, 
with emphasis on the effect of storage 
duration in organ culture and com- 
paring this with moist-chamber stor- 
age. 


Materials and Methods 


Six pairs of human corneas were enu- 
cleated within four hours after death of 
the donor and stored in moist chambers at 
4 C until received in the laboratory. De- 
tails of the clinical data regarding these 
corneas as well as the duration of organ 
culture can be seen in the Table. The do- 
nors’ causes of death are as follows: donor 
50, cerebral vascular accident; donor 51, 
pulmonary embolism; donor 52, metastatic 
lung carcinoma; donor 1, Hodgkin disease, 
Gram-negative septicemia; donor 3, septic 
shock, renal failure; donor 5, pulmonary 
edema, breast carcinoma. 

The human eyes used in this study were 
those that were donated to the Minnesota 
Lions Eye Bank. Moist-chamber storage 
consisted of a saline moistened sponge in 
an air-tight jar in which the eye was 
placed at 4 C. The eyes were prepared for 
organ culture by sectioning the cornea 
from the eye with a 2- to 3-mm rim of 
sclera as described previously." 

The organ culture technique was a modi- 


fication of that previously reported tech- 
nique.'^ The organ culture media used was 
exactly as previously described. However, 
we did change the technique by placing the 
corneal button epithelial side down and 
eliminating the fibrinogen and thrombin 
originally used to hold the cornea in place. 
Otherwise, placement in the media, chang- 
ing the eulture media, and manipulation of 
the culture media were as previously de- 
scribed. Incubation of the corneal buttons 
was done in a water-jacketed tissue culture 
incubator at 37 C, with an atmosphere of 
5% carbon dioxide and 95% air. 


For TEM, whole corneas were fixed in 


2.7% glutaraldehyde and phosphate buffer 
(pH 7.2, 330 milliosmol) for at least 24 
hours. The corneas were then rinsed in 
buffer, cut into wedge-shaped pieces, and 
postfixed in 2% osmium tetroxide for 1% to 
two hours. The tissue was then rinsed in 
buffer and dehydrated in a graded series 
of alcohol and propylene oxide before 
being subjected to an overnight period of 
penetration in low-viscosity embedding me- 
dium (Spurr).'* The tissue was embedded 
in flat molds to facilitate orientation of the 
tissue for sectioning. Thin sections for 
TEM were cut with a diamond knife on a 
microtome, stained with uranyl acetate 
and lead citrate, and examined with an 
electron microscope. 

For SEM, the epoxy resin was washed 
off the endothelial surface of each cornea 
with hot acetone according to a modified 
method of Cleveland and Schneider.” Af- 
ter polymerization of the tissue specimens 
overnight at 37 C and for 48 hours at 60 
C, the tissue was glued to SEM specimen 
stubs, coated rotationally with gold palla- 
dium metal, and viewed with a scanning 
electron microscope. 


Results 


Moist Chamber Storage.—Scanning 
electron microscopy examination of 
these three corneas (Fig 1, left, and 2, 
top left and bottom left) demon- 
strated irregular hexagonal cells that 
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Fig 1.—Postmortem time 74 hours (donor 50), moist chamber, 
- scanning electron microscopy (SEM). Left, Large pa:ches of 
lysed and missing cells (arrow) are scattered among intact cells 
that show nuclear bulges (N) (original magnification x 720). Top 
right, TEM of lysed cell (at right). Remnants of the posterior 
plasma membrane (arrow) remain intact, but cytoplasm washed 
out. Remaining mitochondria are swollen and disrupted. Cell at 
left is still intact, but nuclei of both cells are swollen ‘original 
magnification x 5,640). Bottom right, TEM of intact cell. Cells are 
approximately 7u thick with swollen nuclei, intact but irregular 





posterior plasma membranes, and swollen mitochondria (M) 


(original magnification x 5,900). 


varied in diameter between 10u and 
25u. Except for patches of lysed cells, 
some with rounded nuclei (Fig 2, bot- 
tom left), the endothelial layer con- 
tained intact cells with definable cell 
borders and bulges over the nuclear 
region. With increasing storage time 
in moist chamber, cell lysis was in- 
creased in area and severity (Fig 1, 
left). 

Transmission electron microscopy 
confirms the SEM studies. In those 
corneas stored for 24 and 33 hours, 
(Fig 2, right) the cells are flat (2.8u to 
4u thick) with normal nuclei, intact 
flat posterior plasma membranes, and 
normal cytoplasm with many mito- 


ee chondria, endoplasmic reticulum, and 


ribosomes. Transmission electron mi- 
croscopy examination of lysed cells 
.(Fig 1, top right) demonstrates 
rounded nuclei, swollen mitochondria, 
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and loss ef cytoplasm (evidence of cell 
death). The intact cells stored 74 
hours (F g 1) demonstrate early de- 
generative changes, ie, swollen mito- 
chondria with loss of cristae, nuclear 
swelling, and irregular posterior 
plasma membranes. 

Moist-Chamber Storage Plus 21-Day 
Organ Cuiture.—Scanning electron mi- 
croscopy ‘Fig 3, left, 4, too left, 4, bot- 
tom left) demonstrated an intact en- 
dothelial layer over the entire poste- 
rior corneal surface in each case. Due 
to incomplete rinsing of the speci- 
mens, a eoating, presumably protein 
from the »rgan culture media, is pres- 
ent to some extent in some speci- 
mens. Hcwever, we are still able to 
identify cell borders. The cells are flat 
and large, some measuring 50u to 60u 
in diameter. Rounded cells, 15u to 20u 
in diameter (Fig 4, top le?t, 4, bottom 
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left) were seen in two of the three or- 
gan-cultured corneas that had under- 
gone prolonged postmortem storage. 
Some of these cells showed possible 
attachment to the underlying surface 
(Fig 4, top left) and definite inter- 
cellular bridges (Fig 4, bottom left). 

Transmission electron microscopy 
(Fig 3, right, 4, top right, 4, bottom 
right, 5, left, 5, right) demonstrated 
thin cells (less than lp, Fig 5, right). 
The nuclei were either flattened or 
appeared normal, and the posterior 
plasma membranes were flat and in- 
tact. Giant mitochondria and cen- 
trioles were noted (Fig 4, top right). 
Otherwise, the cytoplasm was nor- 
mal except for decreased numbers 
of mitochondria. The intercellular 
spaces were sometimes dilated but 
the terminal bars were intact (Fig 4, 
bottom right). 
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Fig 2.—Postmortem time 24 hours (donor 52); moist-chamber control. Top left, SEM: a 

Flat, irregularly hexagonal cells 10u to 25y in diameter, well-defined borders (arraw) 
(original magnification X 1,000). Bottom left, SEM patch of lysed cells (arrow) with 
rounded nuclei. These areas of lysed cells were smaller in number and area than donors 
50 and 51 (Fig 1 and 3). Right, TEM, intact cell 3u to 4u thick with mitochondria (arrow) 
endoplasmic reticulum and ribosomes present. AC indicates anterior chamber (original 
magnification X 6,000). 

Fig 3.—Postmortem time 33 hours (donor 51), organ culture 21 days. Left, SEM: endo- á 
thelial cells are large (50u to 60u); cell borders distinct (arrows). N indicates nuclear 
bulge (original magnification x 1,000). Right, TEM: endothelial cells to 3u thick, normal 
nuclei and posterior plasma are normal and membrane mitochondria (arrow) are few in 
number (original magnification x 19,600). 

, 
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Fig 4.—Postmoretm time 24 hours (do- 
nor 52), organ culture 21 days. Top left, 
SEM, rounded cells (RC), possible conti- 
nuity (X) with flat endothelial cells. N indi- 
cates nuclear bulge (original magnifica- 
tion 1,000). Bottom left, SEM, note 
intercytoplasmic bridge (arrow) between 
two round cells (RC) (original magnifica- 
tion x 1,C00). Top right, TEM: endothelial 
cell 1u to 2u thick. Centriole (C) and giant 
mitochondria (GM) are seen (original 
magnification X 12,600). Bottom right, 
TEM: Dilated intercellular space (DIS) with 
intact terminal bar (TB) (original magnifi- 
cation x 17,620). 


Fig 5.—Postmortem time 74 hours (donor 50), organ culture 21 days. Left, TEM, sec- 
tion through cell (arrow) with same diameter as round cell seen in Fig 2, left and right. 
Endoplasmic reticulum and ribosomes are present, mitochondria are not identifiable. AC 
indicates anterior chamber (original magnification x 19 500). Right, TEM: endothelium 
is very thin, less than 1, with few organelles present (origina! magnification x 19,300). 
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In summary, SEM comparison of 
moist chamber vs organ-cultured 
corneas shows that the endothelial 
cells seem to spread to cover the de- 
fects noted in moist chamber, become 
quite large, and as seen by TEM quite 
thin. There appeared to be a decrease 
in the number of mitochondria in the 
cytoplasm of the endothelial cells 
with organ culture, but otherwise the 
endothelium was well preserved. 

Ten-Day Organ Culture vs 18- to 21- 
Day Organ Culture.—Ten Days.— 
Scanning electron microscopy (Fig 
6, left, 7, left, 8, top) demonstrated an 
intact endothelial layer over the en- 
tire cornea in each specimen. The cells 
were flat with continuous borders 
ranging in size from 10u to 40u. Fold- 
ing and wrinkling of the posterior 
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Fig 6.—Postmortem time ten hours, (donor 1), organ culture ten days. Left, SEM: many 
folds in Descemet membrane. Multiple scattered round cells (diameter 10u to 25) 
overlie intact endothelial cell layer (original magnification x 110). Top right, TEM, cell is 
same diameter as round cells in left (original magnification 11u X 74) and has abundant 
normal organelles, including mitochondria. Dense bodies (DB) and vacuoles (V) are 
seen in the cytoplasm (original magnification » 10,200). Bottom right, TEM, cells vary 
from 2u to 9u thick. Multiple dense bodies (DB) and vacuoles are in cytoplasm. Endothe- 
lial cell at right has degenerative material in cytoplasm (X). Mitochondria and endoplas- 
mic reticulum are present (original magnification x 9,900). 





Fig 7.—Postmortem time six hours, (donor 3), organ culture ten days. Left, SEM: entire 
endothelial cell surface is intact. No round cells seen. There are some folds in Descemet 
(original magnification X 260). Right, TEM, endothelial cell 3.3 thick. There are abun- 
dant organelles and mitochondria (arrows) are swollen. Nucleus is normal (original mag- 
nification Xx 26,760). 


Clinical and Organ-Culture Data on Paired Organ-Cultured Corneas 


Organ Culture, 
Eye 1 


Postmortem 
Time, hr* 


Donor/ 
Age, yr 


50/75 


* [ncludes time between death and enucleation (within four hours in all cases) plus moist- 
chamber storage at 4 C. 
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cornea were seen (Fig 6, left) and 
multiple rounded cells were sten *in 
the central cornea of donor 1 at ten 
days (Fig 6, left). 

Transmission electron microscopy 
of donor 1 (Fig 6, top right, 6, bottom 
right) demonstrated cells with dense 
bodies in the cytoplasm, the only hu- 
man cornea in which we have ob- 
served this phenomenon. This culture 
was infected at the time of fixation. 
The dimension of the cell in Fig 6, top 
right coincides with the dimensions of 
the round cells seen by SEM (Fig 6, 
left). This cell contains numerous 
small mitochondria, endoplasmic re- 
ticulum, and a flattened nucleus. 
Transmission electron microscopy of 
donor 3 (Fig 7, right) and 5 (Fig 8, 
bottom) demonstrates flat cells with 
normal nuclei, posterior plasma mem- 
branes, cytoplasm, and with the pos- 
sible exception of reduced numbers of 
mitochondria, normal cytoplasmic or- 
ganelles. 

Eighteen to 21 Days.—Donor 1 be- 
came infected—no specimen available. 
Scanning electron microscopy again 
demonstrates an intact endothelial 
cell layer over the entire posterior 
cornea (Fig 9, top left). The cells 
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Fig 8.—Postmortem time 12 hours, organ culture ten cays. Top, SEM, endothelial cell 
layer is intact but coating obscures details. Cells are 3Cy to 40u in diameter. No round 
cells are present (original magnification x 650). Bottom. TEM, flat continuous cell layer 

» 4y to 5y thick. Cytoplasm, nucleus (N), and endoplasmic -eticulum are normal. Few mito- 
b chondria are seen (arrow). AC indicates anterior chamber (original magnification 


x 20,500). 


range in size from 15y to 40u (Fig 9, 
bottom left). Some wrinkling of the 
surface is noted (Fig 9, top left). No 
round cells are seen. 

Transmission electron microscopy 
(Fig 9, right) demonstrates thin, in- 
tact cells with normal nuclei and cyto- 
plasmic organelles. Mitochondria are 
difficult to find in some specimens but 
plentiful in Fig 9, right. 

In summary, when you compare the 

— endothelial ultrastructure of ten day 
vs 18 to 21 days in organ culture, 
there is no discernible difference. In 
both ten and 18 to 20 days, the cells 
are of the same diameter by SEM and 
maintain ultrastructural integrity by 
TEM. 


Comment 


The value of TEM in studying en- 
dothelial morphology and correlating 
this with viability has been estab- 
lished in moist chamber'*'^ and 

** cryopreserved corneal tissue.'*-?? 

Seanning electron microscopy, on 

+ the other hand, has only recently been 
"T . employed to study the endothelium 
from the point of view of viability.** 
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Its advantage is that it can survey 
the entire endothelium, and viability 
based on structural integrity of the 
individual cells can be estimated. 

Svedbergh and Bill" recently de- 
scribed -he normal SEM appearance 
of corneal endothelium in man and 
monkeys. The moist-chamber SEM 
studies in patients 50, 51, and 52 com- 
pare favorably with the findings of 
Svedberzh and Bill. They found the 
normal diameter cells to be between 
20u and 25u, with the range of 10u to 
45u, especially in the eyes of the el- 
derly patients. All of our patients 
were elderly (many older than the do- 
nor age usually accepted by most 
corneal surgeons) and demonstrated 
similar variability in cell diameter 
(Fig 8, top and 9, bottom left). Scan- 
ning electron microscopy (Fig 7, left 
and 9, top left) demonstrated that in 
all organ-cultured corneas there was 
a complete covering of endothelial 
cells over all of Descemet membrane, 
whereas moist-chamber specimens 
demonstrated patches of missing or 
lysed ce ls (Fig 1, left and 2, bottom 
left). 


We measured the endothelial cell 
diameters after organ culture by 
SEM and the thickness of these cells 
by TEM. This indicated that with pro- 
longed moist-chamber storage, the 
cells enlarged and thinned, thereby 
spreading to cover the area left by 
the lysed cells noted in moist-cham- 
ber storage. 

This would indicate a dynamic pro- 
cess where spreading endothelial cells 
“heal” defects in their own layer 
caused by cell lysis and death that oc- 
curs with increasing postmortem 
times. Cell death with lengthened 
postmortem time has been previously 
described in moist-chamber*! and 
cryopreserved'* corneas. This can be 
demonstrated in this study by com- 
paring donors 50, 51, and 52 (post- 
mortem times 24 to 74 hours) with do- 
nors 1, 3, and 5 (postmortem times 
less than 12 hours). In the latter 
group, SEM demonstrated normal cell 
diameters and an intact layer com- 
pletely covering Descemet membrane 
at both 10 and 20 days. We can pre- 
sume from previous work” that be- 
cause the postmortem time was less 
than 12 hours, there were fewer areas 
of cell lysis. Therefore, the viable en- 
dothelial cells did not have to spread 
to the extent that was necessary in 
the group with postmortem times ex- 
ceeding 24 hours, the group that dem- 
onstrated large flat cells. Age of the 
donor could not account for this dif- 
ference since both groups were ap- 
proximately the same age distribu- 
tion (Table). The group with post- 
mortem time under 12 hours also 
showed that up to 21 days there was 
no increase in size of endothelial cells 
after being placed in organ culture, 
since cell size was the same at 10 and 
20 days. 

The phenomenon of endothelial 
thinning and spreading to completely 
cover Descemet membrane is a fasci- 
nating process with many implica- 
tions. For instance, it may give us the 
first in vitro model of endothelial 
wound healing. However, more rele- 
vant to this study is the question of 
how functional are these large flat 
endothelial cells. Transmission elec- 
tron microscopy demonstrated that, 
although they were very thin, they 
appeared to be viable because they 
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contained a normal posterior plasma 
membrane, nucleus, cytoplasm, and 
except for decreased numbers of mi- 
tochondria, relatively normal organ- 
elles. The mitrochondria were swollen 
and reduced in number especially in 
cells with attenuated cytoplasm. The 
answer to the question of how func- 
tional are these cells cannot be an- 
swered until in vitro physiologic stud- 
ies and in vivo grafting have been 
done. We have shown, however, that 
the cells maintain ultrastructural in- 
tegrity up to 21 days in organ culture 
and that the endothelial layer com- 
pletely covers Descemet membrane. 
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5), organ culture 21 days. Top left, SEM, in- 
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tact endothelial cell layer. Cells are 30u to 40y in diameter (same as ten days). Rolling 
contour to Descemet. No membrane and round cells are seen (original magnification 
x 250). Bottom left, SEM, endothelial cells irregular in size and shape as at day 10 (origi- 
nal magnification X650). Right, TEM, cell 1.8 thick. Mitochondria are abundant 
(arrows), with giant mitochondrion at far left (original magnification x 26,760). 


This is in noticeable contrast to cor- 
neas stored in moist chambers where 
the endothelial cells are disrupted or 
lost by seven days.” 

Scanning electron microscopy dem- 
onstrated contour changes (Fig 6, 
left, 7, left, and 9, top left) that would 
not have been discovered by other 
methods of examination. We believe 
this is due to placing the corneal but- 
ton epithelial side down, causing a 
wrinkling of the central cornea. 

Scanning electron microscopy dem- 
onstrated round cell formation (Fig 
4, top left, 4, bottom left, and 6, left) 
after organ-culture storage in three 
of the corneas, one at ten days (donor 
1) and two at 21 days (donors 50 and 
52). Each of the organ cultures in 
which these round cells were noted 
were under some form of "stress." 
Donor 1 culture was infected and do- 
nors 50 and 52 were in moist-chamber 
storage for a prolonged period of 
time. Transmission electron micros- 
copy of what we believe to be one of 
these cells (Fig 5, left, 6, top right) 
demonstrates an  ultrastructurally 
"healthy" cell. These same cells have 
been observed in other organ sys- 
tems?*?' and were considered to be di- 
viding cells. Dividing cells cannot be 
identified ultrastructurally and only 
other studies, such as radioautog- 
raphy that uses labeled thymidine, 


will resolve this question. 

Descemet membrane appeared nor- 
mal. We saw no evidence of reduplica- 
tion or proliferation of Mescemet 
membrane in any of our material. 

Dense bodies such as those seensin 
Fig 6,b and c, have also been seen by 
us in cat endothelium in organ culture 
and have been seen by others during 
organ culture of human fetal syno- 
vium.” In the human fetal synovium, 
these dense bodies are thought to rep- 
resent lipid that has been taken up by 
the cells from the serum in the media. 
Our organ-culture media contains calf 
serum and it is likely that these dense 
bodies are also lipid accumulations in 
the cells. 

The ultrastructure examination 
(SEM and TEM) of paired human 
corneal endothelium after varying 
lengths of time in organ culture has 
demonstrated that the cells form a 
complete covering of Descemet mem- 
brane and maintain their ultrastruc- 
tural integrity. A dynamic process of 
endothelial cell enlargement and 
thinning to cover Descemet mem- 
brane was noted in those corneas, 
with prolonged postmortem times be- 
fore being placed in organ culture. 
This seems to be a repair process by 
which the remaining viable endothe- 


lial cells spread out to replace the. 


lysed and dead cells. The functional 
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ability of these cells as well as defin- 
ing the nature of rounded cells seen 
on the surface of some of these cor- 
neas await further studies. 


"This investigation was supported in part by 

National Eye Institute grants EY 00027, EY 

* 000625, and EY 00202, and in part by the Min- 
nesota Lions Eye Bank. 
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per year. Requirements include eurriculum vitae and bibliography; preceptor and site of 
fellowship; summary of proposed project. Selection committee members are A.E. Mau- 
menee, MD, Johns Hopkins, and J. Dyer, MD, the Mayo Clinic. No candidate may take a 
fellowship at either of these places. 

The deadline for accepting applications is January 31, 1975. For further details, please 
contact A.E. Maumenee, MD, Director, the Wilmer Institute, the Johns Hopkins Hospital, 


Baltimore, MD 21205. 
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Dr. Charles A. Perera, Chairman of the Scientifie Advisory Committee, announces 
that an additional $290,621 has beer awarded for the year 1974-1975. These awards in- 
clude 30 grants-in-aid; 11 postdoetoral research fellowships; 11 student fellowships; 2 
departmental awards; and 4 clinica: research service projects. 

Fight for Sight continues to be especially. receptive to pilot projects and to requests 
from younger investigators. 

For information and application forms for awards to be funded in 1975-1976, please 
contact (in writing only) Secretary, Fight for Sight, Inc., 41 W 57th St, New York, NY 
10019. March 1, 1975, ıs the deadiine for receipt of requests. 


Arch Ophthalmol/Vol 92, Dec 1974 


(E 
1 ML 


Ultrastructure of Human Cornea/Doughman et al 





523 


"d e 


as A S a A 


Registry of Interesting Cases 


Ocular Manifestations of 


Conradi Disease 


James Y. Massey, MD, F. Hampton Roy, MD 


Ocular findings in a case of Conradi 
disease (chondrodystrophia calcificans 
congenita) consisted of hypertelorism, 
epicanthus, mongoloid (upward) obliquity 
of lids, mild microphthalmia, iris sy- 
nechiae, spherophakia, dense cataracts, 
and mild optic atrophy. The appearance 
of stippled epiphyses on x-ray film is 
diagnostic for Conradi disease. 


onradi disease was described 
first in 1914.' This syndrome has 
been called many names, including 
chondrodystrophia calcificans congen- 
ita punctata, chondroangiopathia 
calcarea seu punctata," chondrodys- 
trophia calcificans congenita,’ dys- 
plasia epiphysialis punetata,"* con- 
genital stippled epiphyses,’ epiphysial 
dysplasia punticularia,* calcinosis uni- 
versalis? metaphyseal dyscrasia,'’ 
epiphysial dysplasia," and chon- 
drodystrophia foetalis hypoplastica.' 
Although nondescriptive, in this re- 
port we shall call this entity Conradi 
disease. Its manifestations include a 
premature generalized deposition of 
calcium salt in discrete foci in the re- 
gions of enchondral ossification cen- 
ters, which gives a relatively charac- 


Submitted for publication Feb 13, 1973. 

From the Department of Ophthalmology of 
the University of Arkansas Medical Center, the 
Veterans Administration Hospital, and the Ar- 
kansas Children's Hospital, Little Rock, Ark. 

Reprint requests to Department of Oph- 
thalmology, University of Arkansas Medical 
Center, 4301 W Markham, Little Rock, Ark, 
72201 (Dr. Roy). 
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teristic roentgenographic finding of 
discrete punctate calcific densities in 
all bones preformed in hyaline carti- 
lage‘ (stippled epiphyses). These same 
x-ray film opacities may be identified 
in the larynx, trachea, and hyoid 
bone. 

Few ophthalmic reports of this dis- 
order have been reported despite bi- 
lateral congenital cataracts being a 
prominent manifestation.^***'* The 
purpose of this report is to acquaint 
the ophthalmologist with this condi- 
tion. 


Fig 1.—This child demonstrates oculo- 
digital phenomenon. Note prominent 
head, hypertelorism, mongoloid obliquity 
(upward slant) of lid fissue, flat nasal base, 
and mild epicanthal folds. 


Report of a Case 


A male infant weighing 2.59 kg (5 1b) 
was born by a double-footling breech deliv- 
ery to a young primigravida following a 
gestation of 32 weeks. The placenta was 
grossly normal, but a short umbilical cord 
was noted. The Apgar score was 5 at one 
minute, and 6 ml of sodium bicarbonate 
was given in the delivery room. . . 

Physical examination of this male infant 
showed a length of 38.1 cm (15 inches) 
and head circumference of 35.5 em (13.8 
inches). He had a prominent head, notched 
left nares, flattening of the neck posteri- 
orly, and shortening of the extremities. 
The facial features demonstrated hyper- 
telorism, mongoloid obliquity (upward) 
slant of lid margins, flat nasal base, and 
mild epicanthal folds (Fig 1). Polydactyly 


Fig 2.—Note polydactyly of left hand. 
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of the left hand was noted (Fig 2). There 
was moderate edema of both lower extrem- 
ities. The skin demonstrated areas of des- 
quamation and thimble-pitting. His heart 
murmur was grade 2/4, soft, and pan- 
systolic at the lower left sternal border. 

* X-ray films showed stippling of the 
epiphyses (Fig 3). No cardiac enlargement 
was noted on x-ray film. 

By 2 months of age, visual inattentive- 
ness was noted, and an ophthalmological 
examination was conducted. His ocular ex- 
amination demonstrated mild microph- 
thalmia, with horizontal corneal diameter 
of 9.5 mm, poor fixation of light, and a 
searching type of nystagmoid movement. 
The pupils dilated to 2 mm with phenyl- 
ephrine (Neo-synephrine) hydrochloride, 
tropicamide (Mydriacyl), and homatropine, 
even after topical administration six 
times. There were bilateral total cataracts. 
The fundus was not observed, and there 
was orthophoria to the corneal light reflex 
test. 

By 7 months of age, his cyanosis at rest 
had become moderate. Cardiac reevalua- 
tion showed Fallot tetralogy. Cardiac sur- 
gery was not indicated at this time, and 
the cardiologist suggested bilateral cata- 
ract surgery before the child's cyanosis in- 
creased further. No stippling of the 
epiphyses was noted at this time (Fig 4). 

At the time of surgery, iris pigment ex- 
tended onto the anterior lens capsule (Fig 
5). Extensive iris synechiae, iris atrophy, 
and prominent iris vessels were present. 
The lens was small, contained a dense nu- 
cleus, and irrigated poorly. The modified 
linear extraction was otherwise unremark- 
able.'* The child had both eyes operated on 
five days apart and has done well postoper- 
atively, but a mild optic atrophy was 
noted. He will have cardiac surgery within 
the next year. There was no parental con- 
sanguinity, and the family had no history 
of dwarfism and metabolic disease. 

The iris was examined histologically. 
The stroma was atrophic, and there was a 
lack of dilator and sphincter muscle fibers 
(Fig 6). In spite of the dilated iris vessels, 
there was an absence of inflammatory 
cells. 


Comment 


This rare generalized disorder of 
bone has an estimated incidence of 
one in 500,000.* It is inherited as auto- 
somal recessive with some variation 
in expression." Consanguinity in the 
parents of affected children has often 
been observed, although there was 
none in this case. 

The major manifestations include 
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frontal bossing, hypertelorism, saddle 
nose, high-arched palate. short neck, 
short stazure, and skeletal abnormal- 


Fig 3.—Day after birth x-ray films 
showed stippl ng of epiphyses. 





Fig 4.—x-ray films of same area at 7 
months of age demonstrate that stippling 
has disappeared. 
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Fig 5.—Right eye demonstrated a mild 
microphthalmia, poor pupillary dilation, 
prominent iris vessels, extensive iris sy- 
nechiae with iris pigment extending onto 
anterior lens capsule, and nuclear and 
cortical cataracts. 





Fig 6.—Photomicrograph of iris tissue 
removed at tine of cataract surgery. Note 
atrophic stroma, absence of muscle fibers, 
dilated iris vessels and absence of in- 
flammatory cells. (Masson stain, original 
magnification x 230). 





ities. The skeletal findings include 
shortening of extremities and stip- 
pling of the epiphyses resulting from 
punctate calcific deposits in the infan- 
tile cartilaginous skeleton, found 
most frequently in the epiphyses and 
joint capsules, and in the cartilages of 
the trachea, larynx, hyoid bone, and 
vertebral dises. Other skeletal abnor- 
malities include brachydactyly, flex- 
ion contractures, congenital dis- 
location of the hip, asymmetrical 
vertebral bodies, kyphosis, scoliosis, 
and genu valgum. 

In the newborn, the skin is hyper- 
keratotic with an underlying ery- 
thema that is followed by follicular 
atrophoderma.'* Other skin manifes- 
tations include large pores, ichthyotic 
hyperkeratosis, seborrheic dermatitis, 
and exfoliative dermatitis. The hair 
may be sparse and coarse with un- 
even diameters. 

Differential diagnosis due to the x- 
ray film (stippled epiphyses) includes 
cretinism, multiple epiphysial dys- 
plasia, benign casual stippling, tri- 
somy 18, fetal chrondoplasia, and the 
hepatorenal syndrome.** 

The most frequent ocular findings 
are bilateral congenital cataracts and 
optic atrophy.?**’ Other ocular find- 
ings include hypoplasia of the iris, 
posterior embryotoxon, flat nasal 
base, and congenital glaucoma. Addi- 
tional ocular findings in this case 
include hypertelorism, epicanthus, 
mongoloid (upward) obliquity of lids, 
mild microphthalmia, iris synechiae, 
and spherophakia. 

The clinical course is varied; ap- 
proximately half of the babies die 
within the first 6 months of life of 
pulmonary or urinary tract infec- 
tions.‘ The survivors tend to improve 
slowly, paralleling restoration toward 
normal in the roentgenographic ap- 
pearance of the epiphyses, so that by 
3 to 4 years of age there may be no 
roentgenographic evidence of stip- 
pling (Fig 4). 

General treatment consists of sup- 
portive therapy, early diagnosis, and 
treatment of pulmonary and urinary 
tract infections. A full family history 
should be obtained and genetic coun- 
seling offered if possible. 

Surgical treatment of the cardiac 
lesion may help preserve life; surgical 
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therapy of the congenital cataracts is 
of value. 

Conradi disease is an autosomal re- 
cessive, multisystem defect usually 
seen within the first 6 months of life. 
The eye findings are important to the 
ophthalmologist, for he may recog- 
nize the syndrome and point out the 
potential defects in other vital sys- 
tems. Conradi disease should be con- 
sidered as a possible differential diag- 


 nosis in the newborn whenever a 


diagnosis of congenital eataracts or 
optic atrophy is made. The following 
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drodystrophia Fotalis Hypoplastica: Histolo- 
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2. Armaly MF: Ocular involvement in chon- 
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features can easily be seen on careful 
physical examination and should alert 
the physician to further work-up: (1) 
congenital cataracts; (2) optic at- 
rophy; (3) hyperkeratotie skin with 
underlying erythema; (4) skeletal de- 
fects (shortening of humerus and fe- 
mur); (5) flexion elbows and knees, 
with resistance to passive extension; 
(6) high-arched palate; (7) flat- 
bridged nose; (8) stippled epiphyses 
on x-ray examination. 


This investigation was supported in part by 
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Transient Traumatic 


Posterior Annular 


Keratopathy of Payrau 


S. Lance Ferstot, MD, Antonio R. Gasset, MD 


A patiert had transient traumatic poste- 
rior annular keratopathy characterized by 
the appearance of endothelial rings corre- 
sponding to epithelial and subepithelial 
foreign perticles. The transient endothe- 
lial changes occur within several hours 
after the initial injury and disappear within 
several deys. 


Dl 1965 Payrau and Raynaud' pre- 
sented an excellent and detailed 
study on five patients with transient 
traumatic posterior annular keratop- 
athy. In addition an extensive review 
of the Lterature was presented in 
which ccmriparison of their cases to 
others supported their claim for origi- 
nality. The purpose of this report is 
(1) to present and illustrate the find- 
ings in this rare type of zransient en- 
dothelial ehange that were observed 
in a 14-year-old male subject follow- 
ing corneal injury with high veloci- 
ty powder particles from a "Roman 
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candle" explosion, and (2) to confirm 
the previous findings of Payrau and 
Raynaud.’ 


Report of a Case 


A 14-year-old white male subject was 
first seen in the Shands Teaching Hospital 
Eye Clinic on Dec 22, 1972, about 14 hours 
after his injury. On Dec 21, while playing 
with fireworks, a Roman candle blew up in 
his face. He was immediately taken to the 
local hospital for powder burns of his face 
and eyes. At the hospital he was treated 
with irrigation of 0.9% saline, antibiotics, 
and the eyes were patched. The patient 
was hospitalized overnight and referred to 
the University of Florida Eye Clinic the 
following day. 

When he was first seen in our eye clinic, 
he had the chief complaint of moderate 
discomfort and decrease in visual acuity. 
The nature and severity of the accident 
was evident by gross examination; his face 
was peppered with black powder burns 
heaviest at the chin and decreasing in 
number toward the eyelids and forehead, 
as shown in Fig 1. 

Ocular examination revealed a visual acu- 
ity of 20/25 OU without correction. The in- 
traocular pressure was within normal lim- 
its. Pupils were equal reacting to light 
accommodation and consensual. 

The biomicroscopic findings are shown in 
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Fig 1.—Appearance of face 14 hours af- 
ter blast injury. 


Fig 2. As can be seen, the most astonishing 
effect of the injury was the posterior endo- 
thelial rings. These rings seemed to be 
composed of a whitish, grayish material 
attached to the endothelium. There was a 
significant difference in shape and diame- 
ter of these rings. However, all of the 
posterior endothelial rings had in common 
a corresponding centrally located minute 
powder particle embedded in the epithe- 
lium. Fluorescein staining revealed punc- 
tate staining corresponding to the foreign 
particles. 

Careful examination of the anterior 
chamber failed to reveal any significant 
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Fig 2.—Appearance of cornea 14 hours 
after blast injury. 


amount of cells and flare. There was no 
evidence of foreign body deep in the cor- 
neal stroma of intraocular foreign bodies. 

The patient was treated only with anti- 
biotic ointment at night and followed at 
different time intervals. On Dee 27, 1972, 
the patient was seen in the Eye Clinic with 
a visual acuity of 20/20 OU. The conjunc- 
tiva was essentially normal. Biomicroscopy 
of the cornea revealed a faint sub- 
epithelial haziness corresponding to the 
powder particles but the posterior ring ker- 
atopathy was absent. The endothelial cells 
in this area were only slightly irregular 
but no guttae or significant abnormality 
could be seen. In addition, there were no 
cells or flare in the anterior chamber and 
no staining with fluorescein. 

The patient was again seen on Jan 17, 
1973, at which time the subepithelial haz- 
iness was almost absent. 
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Comment 


Although corneal edema and tran- 
sitory endothelial guttae are not 
infrequent findings with corneal 
foreign bodies, transient traumatic 
posterior annular keratopathy re- 
mains an unusual and intriguing 
finding after blast injuries involving 
minute particles such as gunpowder. 

A comparison of the findings in this 
patient with the cases previously re- 
ported by Payrau and Raynaud' re- 
vealed the following similarities: (1) 
The posterior corneal lesions ap- 
peared within several hours after the 
blast injury. (2) The annular kera- 
topathy disappeared within a few 
days. (8) The corneal endothelial 
rings had corresponding centrally lo- 
cated particles embedded in the cor- 
neal epithelium and subepithelial re- 
gions. 

On the basis of the biomicroscopic 
findings it seems reasonable to postu- 
late that the posterior annular kera- 
topathy corresponding to the epithe- 
lial and subepithelial foreign particles 
are due to transient endothelial dam- 
age secondary to the concussive force 
of the particle impact. 


This investigation was supported in part by 
grants EY52868, EY00446, and EY00033 from 
the National Eye Institute. 
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Pullularia Corneal Ulcer 


F. Ray Jores, MD, Gerald R. Christensen, MD 


A patient sustained a corneal abrasion 
from organic material, used an antibiotic- 
corticosteroid ointment, and developed a 
corneal ulcer. The common contaminant 
Pullularia pullulans was isolated from 
corneal scrapings on two separate occa- 
sions. Topical amphotericin B application 
was ineffective despite in vitro sensitivity. 
The ulcer was improved by topical appli- 
cation of natamycin (pimaricine) but ulti- 
mately required a conjunctival flap for 
control. 


he occurrence of mycotic corneal 
uleers caused by many fungi pre- 
viously eonsidered nonpathogenic for 
man has substantially increased since 
the development of topically applied 
eorticosteroids. One such organism, 
Pullularia pullulans, is usually re- 
garded as a contaminant and has 
been reporzed only once, in 1921, as a 
cause of ccrneal ulcer.” 


Report of a Case 


A 59-year-old white male laborer was re- 
ferred to the University of Texas Medical 
Branch at Galveston on July 7, 1972, with 
an advan-ec corneal ulcer. His ocular prob- 
lems began two weeks prior to that time 
when he was struck in the right eye with a 
piece of cirt from a shove.. He was treated 
by his loeal general phys:cian with patch- 
ing and an antibiotic-corticosteroid oint- 
ment for five days, when a corneal ulcer 
developed and the patien- was referred to 
an ophthalmologist. 
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Fig 1.—Appearance of corneal ulcer 
when first seen. 





Fig 2.—Pullularia pullulans (potassium 
hydroxide preparation), demonstrating 
long, delicate, thin-walled hyphae. Co- 
nidia budding directly from walls. 


Initial routine bacteriologic cultures 
grew Staphylococcus aureus and he was 
treated with sulfacetamide, neomycin, bac- 
itracin, polymyxin B sulfate, and gen- 
tamicin drops for nine days. The ulcer con- 
tinued to enlarge and the patient was 
transferred for further examination. 
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Antifungal Sensitivities 
of Pullularia to Drugs 


Sensitivity, 
Drug „g/ml 


Amphotericin B 1.5 
Nystatin 12.5 


Natamycin 
(pimaricine) 1.5 


Clotrimazole 6.0 
Miconazole nitrate 0.75 
5-Flucytosine >50 


The patient had no history of diabetes 
mellitus, other systemic diseases, or previ- 
ous ocular diseases or injuries. Other than 
ocular findings, physical examination re- 
sults were unremarkable. 

At the time of presentation, the pa- 
tient’s visual acuity was OD hand motion, 
and OS 20/20. On the right, he had moder- 
ate lid edema and conjunctival injection 
with minimal chemosis. He had about a 
one-half depth corneal ulcer that was 6 to 7 
mm in diameter (Fig 1). His anterior 
chamber was of normal depth, but had a 2 
mm hypopyon. Very little iris structure 
could be seen and lens and fundus exami- 
nation could not be accomplished. Results 
of examination of the left eye were 
normal. 

Corneal scrapings were obtained for 
smears, including Gram stain, Giemsa 
stain, and potassium hydroxide wet prepa- 
rations, and for routine bacteriologic and 
fungal cultures. They demonstrated only 
scattered Gram-positive cocci and the pa- 
tient was begun on a topical regimen of 
neomycin, bacitracin, polymyxin B, and 
gentamicin, and subconjunctival gen- 
tamicin injections. Cultures were negative 
for bacteria, but by the third day, P pullu- 
lans was growing from the streak on the 
Sabouraud media. Repeat corneal scraping 
grew the same organism (Fig 2). He was 
given amphotericin B topically every two 
hours day and night, in a strength of 5 
mg/ml. During five days of treatment with 
amphotericin B, corneal thickness contin- 
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ued to deteriorate and it was feared that 
perforation was imminent. Amphotericin 
therapy was discontinued and topical ap- 
plications of natamycin (pimaricine), 5% 
suspension, were begun hourly. Corneal 
thickness gradually improved and by the 
21st day of treatment with pimaricine was 
believed to be normal. The natamycin was 
gradually reduced in frequency and the 
case was subsequently followed-up by the 
referring ophthalmologist. He found the 
corneal thickness to remain good and ves- 
sels appeared in the area of involvement. 
The patient then appeared six weeks after 
discharge with a flat anterior chamber. He 
refused further examination or treatment 
and went elsewhere, where a bridge-type 
conjunctival flap was performed. The eye 
had no sign of continued infection. 


Comment 


Pullularia (Dematium) pullulans is 
a fungus that, in culture, develops a 
heaped, wrinkled, black, leathery- 
appearing colony macroscopically re- 
sembling Sporotrichum. The orga- 
nism is usually considered a contami- 
nant’ and is readily trapped from the 
air. It is more abundant in rural 
areas.” 

One case of corneal ulcer caused by 
Pullularia was reported by Ashikaga 
in 1921." However, the relation of the 
organism to the corneal disease has 
since been sternly questioned.* Pullu- 
laria has not been found as part of 
the fungal flora of the lid margin or 
conjunctival sac.'^* 

Antifungal sensitivities were per- 
formed on this organism with results 
as listed in the Table. 

It is interesting that although both 
amphotericin B and natamycin would 
be considered as ideal drugs on the 
basis of in vitro tests there was no 
clinical improvement with amphoteri- 
cin B. This could be due to the vis- 


cosity and adherence of natamycin to 
the ulcer surface as noted in the 
treatment of Fusarium ulcers." Sul- 
facetamide in a strength of 3096 wa 
also ineffective. 1 


This investigation was supported in part by a 
Department of Health, Education, and Welfare 
Training grant, DHEW 5T01 EY 00058 07. 

Dan B. Jones, MD gave assistance in manag- 
ing this case. 


Key Words—Pullularia pullulans; corti- 
cal steroids; keratomycosis; amphotericin 
B; pimaricine; corneal ulcer. 


Nonproprietary Names and 
Trademarks of Drugs 


Amphotericin B—F'ungizone. 

Clotrimazole— Canestan. 

5-Flucytosine—A ncobon. 

Miconazole nitrate—Micatin, Monistat. 

Natamycin (pimaricine) is not available in 
the United States. 
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Penetration of Retinal 


and Vitreous Opacities 


in Diabetic Retinopathy 


Use of Infrared Fundus Photography 


Richard L. Dallow, MD, J. Wallace McMeel, MD 


Infrared radiation has the capability of 
penetrating some types of opacities so 
that photographs can be made with infra- 
red sensitive film of structures that cannot 
be seen by the human visual system. This 
technique was applied to ocular fundus 
photography in patients with various 
manifestations of diabetic retinopathy in- 
cluding retinal hemorrhages and exu- 
dates, neovascular tufts, marked prolifer- 
ative tissue, and vitreous hemorrhage. In 
all such cases the infrared photographs 
depicted the optic disc, retinal vessels, 
and choroidal vasculature underlying the 
opacities when these structures could not 
be seen through the intervening opacities 
in routine photographs or on clinical ex- 
amination. This technique has potential 
for revealing fundus abnormalities hidden 
from ordinary view by ret nal or vitreous 
opacities. 
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he human visual apparatus is in- 
capable of seeing through opaque 
structures. However, some structures 
that appear opaque to visible light 
can be penetrated by other forms of 
radiation such as x-rays or ultra- 
sound. Visible images can be created 
indirectly from the penetration or re- 
flection of such other types of radia- 
tion. Infrared radiation has a similar 
capability to a limited degree, but 
with the advantage of producing an 
image that resembles more closely 
our own visual images. Infrared ra- 
diation is an extension of the light 
energy spectrum into longer wave- 
lengths than perceived by the human 
visual system. Military air reconnais- 
sance operations have made use of 
the penetration property of infrared 
radiation to photograph objects on 
the ground through a dense cloud 
cover. Aerial infrared photography 
has been used extensively to create 
sharper images through atmospheric 
haze. The same principles of infrared 
photography are applicable to study 
of the ocular fundus as demonstrated 
in previous reports.'? The opportu- 
nity exists for penetrating some vit- 
reous and retinal opacities that re- 
fleet or scatter visible light, and 
producing an image of the fundus 
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Fig 1.—Diabetic retinopathy with scattered hemorrhages and exudates as seen with 
visible light spectrum (left) and with infrared sensitive film (right). Choroidal vascular 
pattern appears in right as light vessels on dark background. Hemorrhages and exu- 
dates disappear and retinal vessels are partially transparent in right. Reprinted from Ko- 
dachrome and Ektachrome Infrared Aero color transparencies, respectively, of the same 


ocular fundus. 








Fig 2.—Elevated neovascular tufts obscuring optic disc margins in visible light (left) 
disappear in infrared photograph of same fundus (right), permitting better definition of 
disc contour. Choroidal vascular pattern is prominent in right. Pigmented scar is un- 


changed. 


seen through such opacities. This 
study presents attempts to accom- 
plish this objective with various vit- 
reous opacities produced by diabetic 
retinopathy. 


Patients and Methods 


Ocular fundus photography was per- 
formed on a series of patients with dia- 
betic retinopathy of various degrees of 
severity ranging from a few retinal 
hemorrhages and exudates to proliferative 
retinopathy and vitreous hemorrhages. 
Emphasis was placed on vitreous opacities 
including hemorrhages, membranes, and 
organized tissue. Similar photographs 
were made of each fundus using Koda- 
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chrome II color film without filters and Ek- 
tachrome Infrared Aero film, type 8443, 
with Wratten No. 8 and No. 12 filters near 
the film plane and neutral density filters as 
necessary to reduce light intensity. A Zeiss 
fundus camera was used with a xenon arc 
light source that is known to emit ade- 
quate near-infrared radiation. The ratio- 
nale and technique for this procedure have 
been described previously.'? Color trans- 
parencies made with the infrared sensitive 
film represent part of the visible light 
spectrum from 500 my (green) to 650 my 
(red) and a part of the near-infrared radia- 
tion from 650 to 900 my that is not visible. 
Thermal or far-infrared wavelengths were 
not included. Shorter visible wavelengths 
up to 500 my were excluded by filtration to 


prevent exposure of the infrared sensitive 
emulsion layer in the film that happens to 
have a sensitivity peak at 380 my (blue) as 
well as at 720 to 840 my (infrared). For 
simplicity, the photographs taken with in- 
frared sensitive film are referred to as 
"infrared photographs," although they in- 
clude a large part of the visible light spec- 
trum (500 to 650 my) in addition to the 
near-infrared spectrum (650 to 900 my). 

In the previous study, color distortions 
peculiar to the infrared film used were 
found to contribute very little useful infor- 
mation. Contrast was found to be de- 
creased in these pictures except for pig- 
mented fundus lesions. Differences in the 
Kodachrome and infrared photographs 
were accentuated by reprocessing the color 
transparencies as black and white prints. 
Contrast was artificially inereased but the 
photographs were unaltered otherwise. 
This procedure was used on all the photo- 
graphs analyzed in the present study of 
penetration properties of infrared photog- 
raphy. All of these photographs were 
taken originally in color, but this is not 
necessary since black and white infrared 
sensitive film is available also. 


Results 


Retinal and vitreous lesions associ- 
ated with diabetic retinopathy have 
an altered appearance when photo- 
graphed with infrared sensitive film 
and compared to Kodachrome photo- 
graphs. Color distortion by the infra- 
red film of normal fundus structures 
and diabetic lesions was minimal. 
Retinal vessels appeared orange with 
veins being slightly darker than ar- 
teries, the background fundus a pale 
orange or yellow, the optic disc almost 
stark white in the central cup and 
pale yellow in the rim. Patches of 
chorioretinal atrophy appeared white 
or light blue, as did the sclera in ex- 
ternal eye photographs. The choroidal 
vascular pattern appeared more 
prominent in the infrared photo- 
graphs with vessels a bright yellow 
against an orange background. The 
most striking contrasting feature of 
the infrared photographs was the 
relative inconspicuousness of the le- 
sions of diabetic retinopathy. In 
many cases the underlying fundus 
landmarks could be seen through 
these lesions in the infrared photo- 
graphs. 

Figures 1 through 4 illustrate 
paired photographs of the same ocu- 
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lar fundus in each case. One photo- 
graph was taken with Kodachrome 
film and the other with infrared color 
film and these were converted from 
color transparencies to black and 
white prints with increased contrast 
to accentuate the differences between 
them. Figure 1 illustrates the same 
fundus with diabetic retinopathy pho- 
tographed with both types of film and 
reprinted in black and white. In these 
pictures the reprinted Kodachrome 
version shows the diabetic retinop- 
athy with scattered hemorrhages and 
exudates as seen in the visible light 
spectrum. In the black and white in- 
frared version of the same fundus, 
the retinal hemorrhages and exudates 
are almost invisible with only a pale 
image indicating their locations. The 
optic dise appears unchanged with a 
pigmented temporal crescent. The 
choroidal vasculature appears much 
more prominent in the infrared ver- 
sion with the choroidal vessels ap- 
pearing light against the darker 
fundus background. The choroidal 
vascular pattern is seen also in areas 
that are obscured by the hemorrhages 
and exudates in ordinary photo- 
graphs. These same findings were ob- 
served on several patients with dia- 
betic retinopathy photographed in a 
similar manner. 

In Fig 2, elevated neovascular tufts 
surrounding the optic disc and obscur- 
ing its margins almost disappear in 
the infrared version, permitting a 
more complete view of the optic disc 
with better definition of its margins. 
The optic dise in Fig 3 was obscured 
from view completely by any visual 
means including indirect ophthalmos- 
copy because of a combination of old 
and fresh vitreous hemorrhages and 
elevated neovascular tufts. In the in- 
frared photographs the optie disc con- 
tour can be defined fairly well, while 
the fresh blood and neovasculariza- 
tion overlying it appear partially 
faded out. An older, denser, tri- 
angular shaped hemorrhage in the 
vitreous superior to the optic dise was 
penetrated only very slightly by the 
infrared photographic technique. A 
vessel extending superiorly from the 
dise can be traced beneath this hem- 
orrhage in the infrared photograph. 
Dense preretinal proliferative tissue 
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Fig 3.—Witreous hemorrhages and elevated neovascular tufts prevent any view of optic 
disc in visible light (left). Infrared photograph of same fundus (right) reveals outline of 
optic disc (arrows) beneath fresh hemorrhages and neovascular tissue that have dis- 
appeared. Older, denser h2morrhage above optic disc is only partially transparent in in- 
frared photograph, with a retinal vessel seen beneath it extending vertically from the 


disc. 





Fig 4 —Fibrovascular retinitis proliferans completely hides the optic disc and retinal 
vessels ( eff), that can be identified clearly in infrared photograph of same fundus (ar- 
rows, rigat) Choroidal vascular pattern is also seen through proliferative tissue in right. 
Pigmented scars are unchanged. 


that obscures the optic disc in Fig 4 is 
penetrazed successfully by the infra- 
red technique to revezl the disc con- 
tour and all the major retinal vessels 
emanat:ng from it. 

Reascnable resolution is possible 
with intrered photography when no 
obstructions are present in the ocular 
media, but the definitions of struc- 
tures are blurred somewhat when in- 
tervening opacities are present and 
must be penetrated by the light. Nev- 
ertheless, the resolution is sufficient 
to distinguish easily the major retinal 
vessels. 


Comment 


Near-infrared radiation, the actinic 
infrared, is simply the portion of the 
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light energy spectrum beyond the vis- 
ible range on the red end. The spec- 
trum is continuous with wavelengths 
becoming progressively longer, that 
leads into the thermal infrared por- 
tion of the spectrum. Human visual 
sensitivity falls off precipitously at 
about 650 mu.* Wavelengths of infra- 
red radiation have the same physical 
behavior as other light wavelengths, 
but they are focused more deeply and 
are subject to less scatter and diffrac- 
tion by minute particles in a medium 
than are the shorter visible wave- 
lengths. Because of these properties, 
infrared light is capable of pene- 
trating semitransparent tissues and 
hazy or partially opaque media to pro- 
duce a clearer image of underlying 
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. structures than is visible in ordinary 
light. Since the human visual system 
is incapable of perceiving infrared 

. wavelengths, it is necessary to use an 

- intermediary means of imaging such 

. ¿as special infrared sensitive films or 

- television cameras, both of which 

~ have been used successfully.** 

; In the present study, a modified in- 

_ frared photographic technique was 

-~ used to explore the capabilities of in- 

— frared radiation to penetrate retinal 

be and vitreous opacities consisting of 

_ hemorrhages, neovascular tissue, and 

^ organized tissue. Analysis of these 

. photographs compared to standard 

- fundus photographs and clinical ex- 

. amination demonstrated a definite 

. but limited degree of success. The 
choroidal vascular pattern is much 

.. more evident in infrared photographs 

.. than seen visually or in standard pho- 

-— tography as noted by Flower,’ while 

retinal vessels, hemorrhages, and 

.. exudates appear only as pale shadows 

_ that are partially penetrated photo- 

à graphically. This appears to be an ex- 

_ tension of the Behrendt and Duane’ 

-~ concept of spectral reflectance pho- 

tography of fundus layers. 

Infrared wavelengths penetrate 
some opacities well, including neo- 
vascular tufts, organized prolifera- 
tive tissue, and fresh vitreous and 
e retinal hemorrhages, affording a 
. Slightly blurred, but easily definable 
image of the underlying optic disc 
.. and retinal vessels. Older, denser vit- 
. reous hemorrhages were penetrated 
- only partially, however, thus demon- 
_ strating some limitation of the pene- 
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tration capability of infrared 
wavelengths with the technique used. 
It is possible that some of the visible 
spectrum included in these photo- 
graphs interfered in the resulting 
photographic images with the pene- 
trating capabilities of the infrared 
wavelengths. 

Some refinements of technique 
should improve the results consid- 
erably. Using a narrow band of a 
purely infrared wavelength with 
black and white infrared sensitive 
film might produce better penetration 
with a clearer final image. Focusing is 
a problem when dealing with inter- 
mediate opacities, since the actual ob- 
ject cannot be seen by the photogra- 
pher. To overcome this difficulty we 
have tried an infrared sensitive tele- 
vision camera attached to the fundus 
camera observing tube, and observa- 
tion of the television monitor to guide 
the photographer. The television im- 
age is not as clear as the resulting in- 
frared photograph, however, and fur- 
ther improvement in this system is 
necessary. 

The potential applications of this 
unique penetrating capability of in- 
frared fundus photography are nu- 
merous. Choroidal vasculature can be 
studied more conveniently. To some 
extent the integrity and landmarks 
of the fundus can be determined be- 
neath visually opaque vitreous hemor- 
rhages and organized tissue. Pig- 
mented tumors hidden by retinal 
detachment or vitreous hemorrhages 
should be detectable in most in- 
stances as described by Ernest.* For- 


eign bodies should be made visible un- 
der similar circumstances. The 
present study is only exploratory for 
the purpose of demonstrating the 
feasibility of photographing the ocu-' 
lar fundus through retinal and vit- 
reous opacities. 


This investigation was supported in part by 
Public Health Service general research support 
grant 5-S01-RR-05485 from the National Insti- 
tutes of Health, and by the Massachusetts Lions 
Eye Research Fund, Inc., Boston. 

Marshall Zidel provided technical assistance 
and took the photographs in this study. Edward 
Gadowski prepared the black and white repro- 
ductions. 


Key Words.—Ocular fundus photography; 
infrared photography; diabetic  reti- 
nopathy; retinal hemorrhage; television. 
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Calendar of Events 


Symposium on Diseases and Surgery of the Cornea, Department of Ophthalmology, 
Louisiana State University Medical Center, New Orleans 

American Board of Ophthalmology written examinations 

International Symposium on Vascular Diseases of the Optic Nerve, Catania, Italy 
Symposium on Advanees in Retinal Diseases, in honor of Prof Alex E. Krill, Palmer 
House, Chicago 

Colorado Ophthalmological Society, 4th Midwinter Seminar, Aspen, Colo 

Advanced Course in Ophthalmic Microsurgery, Center Pavilion Hospital, Houston, Tex 
27th Annual Wills Eye Hospital Conference, Philadelphia 

National Ophthalmology Seminar, "Frontiers in Ophthalmology," St. Luke's Hospital 
Medical Center, Phoen:x, Ariz 

Fourth Cataract Surgieal Congress, M:ami Beach, Fla 

Seminar on Hansen's Disease, Carville, La 

Course in Contact B-sean Ultrasonography of the Eye and Orbit, Manhattan Eye, Ear 
and Throat Hospital, New York City 

American Society of Contemporary Ophthalmology, Annual Meeting and Scientific As- 
sembly, Miami Beach, Fla 

Postgraduate Course in Neuro-Ophthalmology, Department of Continuing Education, 


Harvard Medical School, Boston 


April 20-25 
May 8-11 
11-15 


Acapulco, Mexico 


28-30 


Medical School, Boston 


June 29-July 4 
July 1-3 


Colorado Ophthalmological Society. 
—The Fourth Annual Midwinter Sem- 
inar of the society will be held at 
Snowmass at Aspen Jan 26-30, 1975. 

The speakers will include Drs. Mar- 
shall Parks, Lorenz Zimmerman, 
Bruce Wilson, and Peter Laibson. 

For further information, please 
contact the Colorado Ophthalmologi- 
cal Society, 1809 E 18th Ave, Denver, 
CO 80218. 


Postgraduate Course in Neuro-Oph- 
thalmology.—A neuro-ophthalmology 
course is to be given from March 24 
through 28, 1975, under the director- 
ship of Drs. David G. Cogan and Shir- 
ley H. Wray, through the auspices of 
Harvard Medical School. 

For further information regarding 
the course and registration, please 


write to the Department of Contin- 


uing Education, Harvard Medical 
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School, 25 Shattuck St, Boston, MA 
02115. Registration will be limited. 


Section of Tumor Research and Pa- 
thology.—The Department of Oph- 
thalmelogy and Visual Science at the 
Yale School of Medicire has formed a 
Section of Tumor Research and Pa- 
thology. In addition to its emphasis 
on research, the teaching program of 
the new section will provide for fel- 
lowship training in »athology. The 
section will be headec by Dr. Daniel 
M. Albert. 


Seminar on Hansen’s Disease.— A 
seminar expressly fcr ophthalmolo- 
gists and residents in ophthalmology 
will be held Feb 19 znd 20, 1974, at 
the LSPHS Hospital, Carville, La. 
The seminar will feazure discussions 
and demonstrations concerning perti- 


Tenth Pan-American Association of Ophthalmology Meeting, San Juan, PR 
American Board of Ophthalmology oral examinations, San Francisco 
59th Annual Meeting cf the Pacific Coast Ophthalmological-Otolaryngological Society, 


Postgraduate Course in Glaucoma, Department of Continuing Education, Harvard 


International Society of Geographical Ophthalmology, World Congress, Edinburgh 
Third International Orthoptic Congress, Boston 


nent medical aspects of Hansen’s dis- 
ease with emphasis on ophthalmologi- 
cal changes. Opportunity will be 
provided for intensive examination of 
the patients. 

The attendance is limited to 20 
persons. Transportation between the 
New Orleans Airport and Carville 
will be furnished by the hospital. 

For additional information, please 
contact Chief, Training Branch, 
USPHS Hospital, Carville, LA 70721. 


Tenth Pan-American Association of 
Ophthalmology.—The association will 
hold its tenth congress in San Juan, 
PR, April 20 through 25, 1975. The 
theme of the congress will be “Latest 
Advances in Clinical Ophthalmology.” 

For further information, please 
write to Tenth Pan-American Con- 
gress of Ophthalmology, GPO Box 
3642 G, San Juan, PR 00936. 
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Correspondence 


. Phytodynamic Inactivation of 
J. Herpes Simplex Keratitis 


To the Editor.—There is some perti- 
nent information regarding the study 


by Tara et al on "Photodynamic Inac- 
_ tivation of Herpes Simplex Kera- 
- titis,” which may not have been pub- 
 lished when the paper was submitted 


but which should be available to the 


readers. In April 1973, in the journal 


Infection and Immunity (pp 518-519) 
Varnell and Kaufman published a 


 . study comparing photodynamic inac- 


tivation with proflavine and treat- 
ment with idoxuridine ointment. In 


. this study the proflavine was found to 
have some effect, but it was trivial 
-~ compared with the idoxuridine effect. 


Subsequent to that, Thomas et al 


(British Journal of Ophthalmology 
51:336-338, 1973) published a study 
. very similar to that of Stanley’s on 
photodynamic inactivation of herpes 


keratitis with neutral red and found 
that the neutral red treatment did 
not change the course from the natu- 


. ral course of virus disease. A presen- 


tation at the Association for Research 
in Vision and Ophthalmology, by 
O'Day who worked with Barrie Jones 


and his group, indicated that pho- 


todynamic inactivation might have 
some effect on experimental herpes 
keratitis but also could sensitize and 
damage the eye. In summary, other 
studies seem at variance with the 
conclusions of Dr. Stanley and basi- 
eally find either little or no effect 
from photodynamic inactivation and 


-~ possible damage to the eye from this 
process. 
- One possible reason why Dr. Stan- 


ley’s study may differ from that of 


= the others is that the other studies 
-graded the course of the infection 


. throughout the treatment schedule. 


Dr. Stanley's statistical analysis sim- 
ply included the day at which the dis- 
ease was "cured." Treatment with a 
drug such as idoxuridine may leave a 
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little punctate keratitis without nec- 
essary clinical significance. But if dis- 
appearance of all punctate keratitis is 
taken as the end point, rather than 
the rate of healing of the ulcer, re- 
sults are obtained that do not neces- 
sarily have a significant clinical par- 
allel. 

Even culture positivity and nega- 
tivity from tear samples is not neces- 
sarily meaningful in this model. Rab- 
bits that have never been exposed to 
herpes develop infection not only of 
the cornea, but also of the conjunctiva 
and adnexa, as found not only by 
Kaufman but by Nesburn and a vari- 
ety of others. There is thus shedding 
of virus onto the surface of the cornea 
and into the tear lake so that even 
though the corneal uleers may clear, 
virus isolations from the tears can oc- 
cur. These isolations do not parallel 
the presence or absence of virus in 
the corneal epithelial cell as deter- 
mined by a variety of techniques, and 
may be difficult to interpret. 

In summary, the bulk of reported 
evidence, utilizing photosensitization 
or photodynamic inactivation, does 
not support any important therapeu- 
tic effect and raises considerable 
questions as to the safety of this ther- 
apy for herpes keratitis. 

HERBERT E. KAUFMAN, MD 
Gainesville, Fla 


Reply 


To the  Editor.-Questions have 
been raised both as to the effec- 
tiveness and the safety of photody- 
namic inactivation of superficial viral 
infections, in particular herpes sim- 
plex keratitis. The very controversy 
over the effectiveness of this in- 
triguing and unique approach to the 
treatment of surface infections de- 
mands further investigative atten- 
tion. 

Our studies have convinced us that 


photodynamic inactivation does have 
a favorable effect on the course of 
herpes simplex keratitis in the rabbit. 
The response of an established herpes 
keratitis to photoinactivation, while 
not dramatic, is at least of the order 
of that seen to idoxuridine. In addi- 
tion, we have tested photodynamic 
inactivation against an idoxuridine- 
resistant herpes virus, and in this 
case, the dye-light treatment was far 
superior to idoxuridine. Dr. Kauf- 
man’s point is well taken that idox- 
uridine, when used intensively, can 
result in prolonged punctate staining 
of the cornea. Such staining psobably 
does not represent viral infection but 
does point out the toxic effects of pro~» 
longed idoxuridine therapy. We have 
not observed punctate staining or any 
other toxic effects to the cornea from 
treatment with either neutral red or 
proflavine in a 0.1% concentration. 

I believe it is important that the 
various factors effecting photodynam- 
ic inactivation be studied and the 
optimum conditions for light inacti- 
vation of herpes infection be defined. 
A recent investigation in my labora- 
tory indicates that the spectral distri- 
bution of light used to irradiate a 
photosensitized herpes virus is of ut- 
most importance. White incandescent 
light used for 15 minutes at a dis- 
tance of 15.24 em (6 in) from the 
cornea appears to have little effect on 
herpes keratitis, while a blue fluores- 
cent light used for the same amount 
of time results in a more rapid clear- 
ing of the keratitis than is seen in 
control eyes. The pH of the photo- 
sensitizing dye solution must be care- 
fully controlled for effective photo- 
inactivation. For example, if a dye at 
near neutrality is used, the subse- 
quent photodynamic effect is min- 
imal; as the pH approaches 9, the 
therapeutic effect is markedly en- 
hanced. Another factor that needs to 
be optimized is the time allowed for 
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binding the dye to the virus before ir- 
radiation with light. A too short 
virus-dye binding time results in 
inadequate photosensitization of the 
herpes virus. The concentration of the 
particular heterotricyclic dye used is 
also of concern regarding possible 
toxic effects. In our hands a 0.1% dilu- 
tion of neutral red or proflavine has 
not produced any detectable toxic ef- 
fects by slit-lamp examination. Some 
investigators have used a 1% concen- 
tration of these dyes, and in these in- 
stances, toxic effects may be possible. 
It is known from the work done in the 
Bacteriology Department at Baylor 
University that photodynamic inacti- 
vation can very effectively render 
whole colonies of herpes simplex and 
a host of other viruses noninfective. 
The optimum conditions, which the 
Baylor group can establish in their in 
vitro work, are difficult to duplicate in 
the treatment of external ocular in- 
fections, but it is precisely here that 
additional work needs to be done. It is 
likely that seemingly minor differ- 
ences in technique and materials ac- 
count for the varying results between 
authors who have used photodynamic 
inactivation in the treatment of her- 
pes simplex keratitis. We are far 
from defining the optimum conditions 
for this treatment. 

Photoinactivation is an experimen- 
tal approach to the treatment of her- 
pes simplex keratitis. At this time it 
does not appear to be a marked im- 
provement over idoxuridine, except 
for the rare incidence of infection 
with  idoxuridine-resistant virus. 
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These conclusions are based on ani- 
mal studies and photodynamic inacti- 
vation certainly should not be used on 
humans with herpetic corneal in- 
volvement treatable by established 
methods. 

JOHN A. STANLEY, MD 

Winston-Salem, NC 


‘‘Tomato-Catsup” Fundus in 
Sturge-Weber Syndrome 


To the Editor.—It is difficult to re- 
late the statements (a) "most oph- 
thalmologists know that choroidal 
angioma is associated with the 
Sturge- Weber syndrome" and (b) 
"However, when questioned about 
the ophthalmoscopic aopearance of 
this lesion, they will commonly de- 
scribe the findings seen in an adult 
with a hemangioma of the choroid” as 
reportec in the July issue of the 
ARCHIVES (92:69, 1974) as the “to- 
mato-catsup” fundus in Sturge- 
Weber syndrome. 

I believe the first case of this 
syndrome was reported by Schir- 
mer (Arch Ophthalmol 7:119, 1860), 
wherein was described the occurrence 
of hydrophthalmos in a 36-year-old la- 
borer with a naevus flammeus. Be- 
sides glaucomatous optic atrophy and 
excessively tortuous and dilated reti- 
nal veins, he noted that there was a 
markedly darkened appearance of the 
choroid in general. This difference in 
color was not only observed 114 years 
ago but :t was observed in a 36-year- 
old individual. 

While I know priorities are of no 


Marvin H. Quickert 
1929-1974 


import when one views the beautiful 
photographs presented in this case re- 
port, the major point being empha- 
sized appears to be an ophthalmologic 
antiquity. 

It may be of some additional inter- 
est to point out that a paper published 
in the ARCHIVES entitled "Retinal In- 
volvement 
rhagic Telangiectasia" (85:618, 1971) 


by one of the same authors claimed to — 
be "the first reported case of retinal 
involvement in H.H.T. documented in 


the American Literature." This state- 
ment has to be rescinded because of 
an earlier paper written in the Amer- 
ican literature by Forker and Bean. 
EMANUEL ROSEN, MD 
Allenhurst, NJ 


Reply 


To the Editor.—In response to Dr. 
Rosen’s letter about our report, " ‘To- 


mato Catsup’ Fundus in Sturge- — 
Weber Syndrome,” our intent in the - 
paper was not to claim a new finding |. 


but to document photographically a 


point that has often been confused by — 
many residents, fellows, and physi- — 


cians that pass through our depart- 


ments. I am sure glad Dr. Rosen liked — 


the photographs. We corresponded 
previously with Dr. Bean and he liked 
the previous photographs. Some of 
the earlier reports are often nicely 


supplemented with today’s excellent ~ 


ophthalmic photography, and that 
was what we were trying to do. 
J. LAWTON SMITH, MD 
Miami, Fla 


Marvin H. Quickert, San Jose, Calif; University of California, San 
Francisco, 1953; a Navy veteran of the Korean War; in practice in San 
Jose since 1960, specializing in eye plastic surgery; served on the fac- 
ulty of the University of California Medical Center in San Francisco; 
charter member of the American Society of Ophthalmic Plastic and 
Reconstructive Surgery; member of the American Academy of Oph- 
thalmology and Otolaryngology and several other professional so- 
cieties; diplomate of the American Board of Ophthalmology; died on 
March 23, 1974, at the age of 45. 

In his brief medical career, Dr. Quickert demonstrated many of the 
qualities of a great physician. He was a brilliant teacher, an innova- 
tive surgeon, and an astute and compassionate clinician. His loss is 
widely felt by his patients and his colleagues. 
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Books 


The Skin and Eye: A Dermatologic Correlation 
. of Diseases of the Periorbital Region, by Gunter 
W. Korting, MD (translated and adapted by Wil- 
liam Curth MD; Helen O. Curth, MD; Frederick 
F. Urbach, MD; and Daniel M. Albert, MD), 219 
pp, 204 illus (with 166 in color), $29.50, WB Saun- 
ders Co, 1974. 


This book is the latest among re- 
cent treatises emphasizing  oph- 
thalmology and systemic disease. 
Originally published in German as 
Haut und Auge (1969, Georg Thieme 
Verlag, Stuttgart, West Germany), it 
has been superbly translated and 
adapted to English by an expert team 
of American collaborators. The au- 


— thor, professor and director of the De- 


partment of Ophthalmology at the 
University of Mainz, has produced a 
comprehensive classification of der- 
matologic diseases with ocular mani- 
festations. There are 32 chapters and 
an excellent index. Professor Kurting 
has not attempted to provide a new 
dermatologic or ophthalmologic text, 
but merely presents the most impor- 
tant diagnostic features from each 
discipline in a manner that will make 
the book useful to most practicing 
clinical dermatologists and  oph- 
thalmologists. The clinical and his- 
topathologic color photographs are 
absolutely superb; and the discussion 
of each disease entity is presented in 
succinct, show-and-tell fashion. Ref- 
erences to non-English European ar- 
ticles offer an added dimension to the 
American reader. 

The principal disadvantages of this 
book are its price (beautiful color 
plates are not cheap), and the fact 
that the references have not been up- 
dated from 1969. There has been a 
considerable accumulation of new 
knowledge about many of the condi- 
tions discussed since that time. This 
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Edited by Henry F. Allen, MD 
243 Charles St, Boston 02114 


book should, however, find a ready 
place on most ophthalmic teaching 
shelves and will amply reward the at- 
tention of resident or practicing oph- 
thalmologists. 
H. DwiaHT CAVANAGH, MD 
Boston 


Cambridge Ophthalmological Symposium on 
Strabismus in British Jowrnal of Ophthalmology 
(March 1974), edited by P. G. Watson, 175 pp, 
$5.25, British Medical Association, 1974. 


This 175-page issue of the British 
Journal of Ophthalmology contains 
papers given at the Third Cambridge 
Ophthalmological Symposium, Sep- 
tember 1973. The general topic was 
strabismus, with ten of the 18 papers 
from British authors and the others 
from the United States, Switzerland, 
Holland, and Italy. The purpose of the 
symposium was to bring together 
people working on various aspects of 
strabismus for exchange of ideas and 
discussion of their work. The papers 
are diverse, covering recent experi- 
mental work; epidemiological investi- 
gation; and problems relating to the 
investigation, diagnosis, and treat- 
ment of clinical problems. Von Noor- 
den summarizes possible factors in 
the production of amblyopia, along 
the now familiar lines of Hubel and 
Wiesel, and Ikeda and Wright give a 
useful outline of their work on intra- 
cellular recordings from retinal gan- 
glion cells. Arden et al describe pos- 
sible uses of visual-evoked responses 
in amblyopia, and while they state 
that their preliminary results provide 
clear-cut distinctions between differ- 
ent types of amblyopia, it is evident 
that many problems still remain. In 
addition, measurements of this type 
ean be applied to only a relatively 


small proportion of patients. A paper 
on the epidemiology of strabismus is 
presented by Graham, giving the re- 
sults from a study involving examina- 
tion of 99% of the 4,832 children born 
in Cardiff in one year. There is gen- 
eral agreement with the statisties in 
the United States except for the in- 
cidence of intermittent divergence, 
which appears to be only one half as 
frequent in Cardiff as in the United 
States. Graham also has some com- 
ments on the present-day lack of rela-* 
tion of the incidence of strabismus to 
social class, despite earlier published 
papers to the contrary. There is a 
good review by Fells on the manage- 
ment of paralytic strabismus, made 
slightly awkward to read by a print- 
ing transposition on page 262. For IV 
nerve paresis, he mentions the tech- 
nique of advancing the anterior half 
of the superior oblique tendon inser- 
tion, a practice not commonly used in 
this country. A paper on the manage- 
ment of microtropia by Lang raises 
many of the confusing aspects of this 
subject, and a description of his 
method of treating this entity is in- 
teresting and perhaps controversial. 
There are papers by Huber on the 
electrophysiology of the retraction 
syndromes, and by Gobin on the sur- 
gical management of Duane syn- 
drome. Dunlap discusses muscle adhe- 
sion problems, and Bagolini gives 
some remarks on sensory anomalies 
in strabismus. 

In summary, there is nothing par- 
ticularly startling or new in this 
group of papers, but it does provide a 
short and readable review of various 
aspects of strabismus. 

STEPHEN J. FRICKER, MD 
Boston 
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Abraham FA, Yatziv S, Russell A, Auerbach E: 
Electrophysiological and psychophysical find- 
ings in Hunter syndrome, 91:181 (Mr); cor- 
rection, 97 (Au) 

Abramson DH, Chang S, Colemen DJ, Smith 
ME: Pilocarpine-induced lens changes, 464 
(De) 
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insidious, of retinal nerve fibers in multiple 
sclerosis, funduscopie identification in pa- 
tients with and without visual complaints 
[Frisén] 91 (Au) 

Aureomycin see Chlortetracycline 

Automobile Driving 

bioptie telescopic spectacles for driving a mo- 
tor vehicle [Fonda] 348 (Oc) 

field loss vs central magnification, telescopes 
and driving risk [Keeney] 273 (Oc) 


Bacterial Infections 

endophthalmitis, treatment with intraocular in- 
jection of gentamicin and dexamethasone 
[Peyman] 91:416 (My); correction, 97 (Au) 

Basal Membrane 


. collagenous, synthesis by rabbit corneal endo- 


thelial cells in vitro [Perlman] 238 (Se) 


. Basement Membrane 


disorders of corneal epithelium, clinicopatho- 
logic study of dot, geographic, and fingerprint 
patterns [Rodrigues] 475 (De) 

histologic 
study [Brodrick] 483 (De) 

microcystie dystrophy of cornea, partial explan- 
ation for its pathogenesis [Cogan] 470 (De) 

Biometry 


~ .pilocarpine-induced lens changes, ultrasonic bio- 


metric evaluation of dose response [Abram- 
son] 464 (De) 

Blast Injuries 

transient traumatic posterior annular kera- 
topathy of Payrau [Forstot] 527 (De) 

Blood Transfusion 

immune reconstitution in keratoconjunctivitis 
and superficial candidiasis, role of immuno- 
competent lymphocyte transfusion and trans- 
fer factor [Wong] 335 (Oc) 


| Blood Vessels see Angiography 


BOOK REVIEWS 

Beard C, et al: Symposium on Surgery of Orbit 
and Adnexa, 90 (Jy) 

Chalkley T: Your Eyes (Book for Paramedical 
Personnel and Lay Reader), 270 (Se) 


= D’Ermo F, Bonomi L: La microchirurgia del'an- 


golo camerulare, 452 (No) 

Dhanda RP, Kalevar V: Corneal Surgery, 90 
(Jy) 

Elliott K, Fitzsimons DW, eds: The Human 
Lens: In Relation to Cataract, 182 (Au) 

Frangois J, ed: Symposium on Light Coagula- 
tion: Argon Laser and Xenon Arc, 181 (Au) 

Goldberg MF, ed: Genetic and Metabolic Eye 
Disease, 452 (No) 

Golden B, ed: Ocular Inflammatory Disease, 
270 (Se) 


= Korting GW: Skin and Eye: Dermatologic Cor- 


relation of Diseases of the Periorbital Region, 
538 (De) 

Lindenberg R, Walsh FB, Sacks JG: Neuro- 
pathology of Vision: An Atlas, 270 (Se) 

Porter R, Knight J, eds: Corneal Graft Failure 
(Ciba Foundation Symposium 15 new se- 
ries), 452 (No) 

Rhodin JAG: Histology: Text and Atlas, 182 
(Au) 

Rock I: Orientation and Form, 182 (Au) 

Shimizu K: Fluorescein Microangiography of 
Ocular Fundus, 360 (Oc) 

Stallard HB: Eye Surgery, ed 5, 181 (Au) 

Taylor DM: Congenital Esotropia: Manage- 
ment and Prognosis, 360 (Oc) 

Watson PG, ed: Cambridge Ophthalmological 
Symposium on Strabismus in Br J Ophthal- 
mol, 588 (De) 

Zinn KM, ed: Ocular Fine Structure for the 
Clinician, 181 (Au) 

Brain Neoplasms 

opsoclonus associated with intracranial tumor 
[Keane] 443 (No) 
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Brain Neoplasms— Continued 

steroid-sensitive solitary intracranial plasma- 
eytoma [Kennerdell] 393 (No) 

B-Scan Ultrasonography see Ultrasonics 

Bufto Pilacel see Pilocarpine 
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Calcium 

misconception about chelation (corres.) [Da- 
vis] (reply) [Grant] 362 (Oc) 

Candidiasis see Moniliasis 

Carbenicillin 

intraocular penetration of semisynthetic penicil- 
lins [Faris] 501 (De) 

Carcinoma 

meibomian gland, presenting as lacrimal gland 
tumor [Shields] 304 (Oc) 

metastatic to eye and orbit, I. clinicopathologic 
study of 227 cases [Ferry] 276 (Oc) 

Carotid Arteries 

techniques of ocular pulse analysis in carotid 
stenosis [Best] 54 (Jy) 

Cat Eye Syndrome see Coloboma 

Cataract 

quantitative biomicroscopy of lens light back 
scatter, changes in aging and opacification 
[Sigelman] 437 (No) 

Cataract Extraction 

retinal detachment, incidence after (corres.) 
[Hagler] (reply) [Scheie] 269 (Se) 

Cerebrospinal Rhinorrhea 

bilateral internuclear ophthalmoplegia after 
trauma [Rich] 66 (Jy) 

Chelating Agents 

misconception about chelation (corres.) [Da- 
vis] (reply) [Grant] 362 (Oc) 

Chickenpox 

surgical correction of severe cicatricial ectro- 
pion caused by [Guibor] 307 (Oc) 

Chlortetracycline 

severe endemic trachoma in Tunisia, topically 
applied erythromycin and [Dawson] 198 (Se) 

Chondrodystrophia Calcificans Congenita 

ocular manifestations of Conradi disease [Mas- 
sey] 524 (De) 

Choroid 

acute posterior multifocal placoid pigment epi- 
theliopathy [Fishman] 173 (Au) 

spontaneous expulsive choroidal 
[Winslow] 33 (Jy) 

Choroid Neoplasms 

balloon cell melanoma [Riley] 131 (Au) 

experimental, histogenesis of malignant mela- 
nomas of uvea, occurrence of nevus-like struc- 
tures in [Albert] 318 (Oc) 

local excision of malignant melanoma, full- 
thickness eye wall resection [Peyman] 216 
(Se) 

"tomato-catsup" fundus in Sturge-Weber syn- 
drome [Susac] 69 (Jy), (corres.) [Rosen] 
(reply) [Smith] 537 (De) 

Choroiditis 

clindamycin effects on experimental ocular toxo- 
plasmosis in rabbit [Tabbara] 244 (Se) 

Chromosome Abnormalities 

retinoblastoma and, partial deletion of long 
arm of chromosome 13 [Howard] 490 (De) 

Chromosomes, Human 

retinoblastoma and chromosome abnormality, 
partial deletion of long arm of chromosome 13 
[Howard] 490 (De) 

Cicatrix 

mucous membrane grafting for trachomatous 
cicatricial entropion (corres.) [Welsh] 362 
(Oc) 

surgical correction of severe cicatricial ectro- 
pion caused by chickenpox [Guibor] 307 (Oc) 

Ciliary Body 

angle-closure glaucoma secondary to swelling 
of [Phelps] 287 (Oc) 

experimental vitreous surgery in monkeys, IX. 
pars plana approach in open-sky technique 
[Lee] 139 (Au) 

pigmented tumor of [Wilensky] 219 (Se) 

trabecular surgery [Schwartz] 134 (Au) 

Cleocin see Clindamycin 

Clindamycin 

effects on experimental ocular toxoplasmosis in 
rabbit [Tabbara] 244 (Se) 

Cloxacillin 

intraocular penetration of semisynthetic penicil- 
lins [Faris] 501 (De) 


hemorrhage 





Coats Disease 

review of 31 cases [Egerer] 109 (Au) 

Cold see Cryogenic Surgery; Cryoprotective 
Agents; Cryotherapy 

Collagen 

synthesis of collagenous basal membrane by 
rabbit corneal endothelial] cells in vitro [Perl- 
man] 238 (Se) 

Coloboma 

cat eye syndrome [Cory] 259 (Se) 

Color Perception 

acute posterior multifocal placoid pigment epi- 
theliopathy [Fishman] 173 (Au) 

Conjunctiva 

concretions of sulfadiazine in [Boettner] 446 
(No) 

elastic degeneration [Singer] 340 (Oc) 

immunofluorescent detection of antibodies to 
ocular melanomas [Wong] 98 (Au) 

ultrastructural study of argyrosis of cornea and 
- [Hanna] 18 (Jy) 

Conradi Disease see Chondrodystrophia Cal- 
cificans Congenita 

Contact Lenses 

getting in the swim... 

` (Jy) 

Contact Lenses, Hydrophilic 

ocular penetration of prednisolone and [Hull] 
413 (No) 


(corres.) [Sloane] 89 


Copper 

studies on intraocular foreign bodies, átónii 
absorption spectrophotometry [Rosenthal] 
431 (No) 

Cornea 


absorption of fluorometholone in rabbits [Sieg] 
240 (Se) 

annual review [Lemp] 158 (Au) 

antiviral medication and wound healing [Lang- 
ston] 509 (De) 

comparison serum vs eye bank storage of cat 
corneas [Van Horn] 142 (Au) 

cyst formation by Toxoplasma gondii (RH 
strain) in vitro, role of immunolegie mech- 
anisms [Shimada] 496 (De) 

endothelium, effect of air in anterior Prahan 
[Leibowitz] 227 (Se) 

epithelium, recovery from anoxia Chawiher] 
231 (Se) 

experimental corneal wound strength, effect of 
topically applied corticosteroids [Sugar] 248 
(Se) 

experimental corneal wound strength, 7-0 silk 
vs 10-0 monofilament nylon [Chandler] 155 
(Au) 

hemorrhages in interface between corneal 
grafts and retrocorneal membranes [Chand- 
ler] 299 (Oc) 

human organ-cultured, ultrastructure, 
thelium [Doughman] 516 (De) 

in vivo survival of cryopreserved endothelial 
cells in primates [Bourne] 146 (Au) 

mass culture of rabbit corneal endothelial cells 
[Perlman] 235 (Se), correction, 493 (De) 

perforation, spontaneous expulsive choroidal 
hemorrhage [Winslow] 33 (Jy) 

quantitation of inflammation in [Leibowitz] 427 
(No) 

synthesis of collagenous basal membrane by 
rabbit corneal endothelial cells in vitro [Perl- 
man] 238 (Se) 

topically applied steroids in corneal disease 
[Kupferman] V. dexamethasone alcohol, 329, 
VI. kinetics of prednisolone sodium phos- 
phate, 331 (Oc) 

transient traumatic posterior annular kerato- 
pathy of Payrau [Forstot] 527 (De) 

ultrastructural study of argyrosis of conjunc- 
tiva and [Hanna] 18 (Jy) 

Corneal Dystrophies 

crystalline dystrophy of Schnyder, feature photo 
[Michaels] 64 (Jy) 

disorders of epithelium, clinicopathologic study 
of dot, geographic, and fingerprint patterns 
[Rodrigues] 475 (De) 

fingerprint dystrophy, histologic study [Brod- 
rick] 483 (De) 

microcystic dystrophy, partial explanation for 
its pathogenesis [Cogan] 470 (De) 

Corneal Opacity 

crystalline dystrophy of Schnyder, feature photo 
[Michaels] 64 (Jy) 
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: Corneal Ulcer 


experimental, concentration of gentamicin in, 
topical vs subconjunctival therapy [Baum] 
315 (Oc) 

misconception about chelation (corres.) [Da- 
vis] (reply) [Grant] 362 (Oc) 

Pullularia [Jones] 529 (De) 

therapeutic value of keratoplasty in keratomy- 
cosis [Singh] 48 (Jy) 


. Corticoids see Adrenal Cortex Hormones 


Cortisol see Hydrocortisone 

Cryogenic Surgery 

prophylactic cryoretinopexy of retinal breaks 
[Morse] 204 (Se) 

Cryoprotective Agents 

in vivo survival of cryopreserved endothelial cells 
in primates [Bourne] 146 (Au) 

Cryotherapy see also Cryogenic Surgery 

for retinal angiomatosis [Watzke] 399 (No) 

Cystinosis 

“adolescent,” case presentation and review of 
recent literature [Zimmerman] 265 (Se) 

Cysts 

congenital sudoriferous, of orbit  (corres.) 
[Charles] (reply) [Saunders] 89 (Jy) 

disorders of corneal epithelium, clinicopatho- 
logic study of dot, geographic, and finger- 
print patterns [Rodrigues] 475 (De) 

formation by Toxoplasma gondii (RH strain) 
in vitro, role of immunologic mechanisms 
[Shimada] 496 (De) 

microcystic dystrophy of cornea, partial explan- 
ation for its pathogenesis [Cogan] 470 (De) 


Decaderm see Dexamethasone 

Decadron see Dexamethasone 

Decaspray see Dexamethasone 

Deglutition 

trochlear synkinesis [McLeod] 171 (Au) 

Dendrid see Idoxuridine 

Deronil see Dexamethasone 

Dexameth see Dexamethasone 

Dexamethasone 

alcohol, topically applied steroids in corneal dis- 
ease [Kupferman] 329 (Oc) 

bacterial endophthalmitis, treatment with intra- 
ocular injection of gentamicin and [Peyman] 
91:416 (My); correction, 97 (Au) 

experimental corneal wound strength, effect of 
topically applied corticosteroids [Sugar] 248 
(Se) 

intravitreal injection of, treatment of experi- 
mentally induced endophthalmitis [Graham] 
149 (Au) 

ocular anti-inflammatory effects of fenoprofen 
compared to [Harris] 506 (De) 

suppression of plasma cortisol in normal and 
glaucomatous patients [Rosenberg] 6 (Jy) 

topically applied, ocular penetration in rabbits 
of [Krupin] 312 (Oc) 

Diabetic Retinopathy 

penetration of retinal and vitreous opacities in, 
use of infrared fundus photography [Dallow] 
531 (De) 

study of (corres.) [Phillips] (reply) [Aiello] 
179 (Au) 

Diplopia 

deglutition—trochlear synkinesis [McLeod] 171 
(Au) 
Dose-Response Relationship, Drug 
pilocarpine-induced lens changes, ultrasonic bio- 
metric evaluation of [Abramson] 464 (De) 
Drug Administration, Topical see Administra- 
tion, Topical 

Drug Antagonism 

effect of lidocaine on antibacterial activity of 7 
antibiotics [Barza] 514 (De) 

Dyes 

dye-light treatment of herpes simplex keratitis 
[Tara] 51 (Jy), (corres.) [Kaufman] (re- 
ply) [Stanley] 536 (De) 

Dysplasia Epiphysialis Punctata see Chondro- 
dystrophia Calcificans Congenita 


E 
Ectropion 


severe cicatricial, caused by chickenpox, surgi- 
eal correction [Guibor] 307 (Oc) 
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Elasticity 

conjunctival elastic degeneration [Singer] 340 
(Oc) 

Electron Microscopy see Microscopy, Electron 

Electroretinography 

acute posterior multifocal pla2oid pigment epi- 
theliopathy [Fishman] 173 ' Au) 

clinical, fall-field system for [Rabin] 59 (Jy) 

electrophys ‘ological and psychophysical findings 
in Hunter syndrome [Abraham] 91:181 (Mr); 
correction, 97 (Au) 

Embolism 

hemoglobin SC retinopathy end fat emboli to 
eye, light and electron microscopical study 
[Eagle] 28 (Jy) 

Endophthalmitis 

bacterial, treatment with intraocular injection 
of gentamicin and dexamethasone [Peyman] 
91:416 (My); correction, 97 (Au) 

diagnostie eultures and visua! results [Forster] 
887 (No? 

experimental, intravitreal injection of dex- 
amethasene for [Graham] 149 (Au) 

intraocular injection of gen-amicin, toxic ef- 
fects ané clearance [Peyman] 42 (Jy) 

Endotheli um 

corneal, effect of air in anterior chamber [Lei- 
bowitz] 227 (Se) 

in vivo survival of cryopreserved endothelial 
cells in primates [Bourne] 146 (Au) 

mass culture of rabbit corneal endothelial cells 
[Perlman] 235 (Se), correetion, 493 (De) 

synthesis of collagenous basal membrane by rab- 
bit corneal endothelial cells in vitro [Perl- 
man] 233 (Se) 

transient traumatic posterior annular keratop- 
athy of Payrau [Forstot] 527 (De) 

ultrastrueture of human organ-cultured cornea 
[Doughman] 516 (De) 

Entropion 

trachomateus cicatricial, mucous membrane 
grafting for (corres.) [Welsh] 362 (Oc) 

Enucleaticn 

donor scra in technique of “Soll] 494 (De) 

Epinephrine 

low-dose, effect on intraocular pressure [Obst- 
baum] 118 (Au) 

Epiphyses, Stippled see Chondrodystrophia 
Calcificans Congenita 

Epithelium 

acute posterior multifocal placoid pigment epi- 
theliopa-hy [Fishman] 173 (Au) 

corneal disorders of, clincopathologie study of 
dot, geographic, and firgerprint patterns 
[Rodrigaes] 475 (De) 

corneal recovery from anoxia [Lowther] 231 
(Se) 

fingerprint dystrophy of 
study [Brodrick] 483 (De) 

microcystic dystrophy of cornea, partial explan- 
ation fcr its pathogenesis [Cogan] 470 (De) 

Equipmert and Supplies 

cannulated muscle hook, use in retinal separa- 
tion surgery [Sudarsky] 449 (No) 

clinica: evaluation of infrared refracting instru- 
ment |Bizzell] 103 (Au) 

modified lacrimal probe [Beyer] 157 (Au) 

new concept for vitreous surgery, VII. two in- 
strumert techniques in pazs plana vitrectomy 
[Maehemer] 407 (No) 

ophthalmetron, clinical 
[Floyd] 10 (Jy) 

Erythrocin see Erythromycin 

Erythrogram see Erythromycin 

Erythroguent see Erythromycin 

Erythromycin 

severe endemic trachoma ir Tunisia, topically 
applied chlortetracycline and [Dawson] 198 
(Se) 

Esotropia see Strabismus 

Eutonyl see Pargyline 

Exocrine Glands see Lacrimal Apparatus 

Explosiers see Blast Injuries 

Exotrapia see Strabismus 

Eye 

bulbar-pressure tests, comparison of data ob- 
tained with anterior, lateral, and posterior 
compressicn of eyeball [Nesterov] 15 (Jy) 

hemogiob:n SC retinopathy and fat emboli to, 
light and electron microscepical study [Eagle] 
28 (Jy: 


cornea, histologic 
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Eye—Continued 

intraocular penetration of semisynthetic peni- 
cillins, methicillin, cloxacillin, ampicillin, and 
carbenicillin studies [Faris] 501 (De) 

multiple systemic and ocular malformations as- 
sociated with maternal LSD usage [Apple] 
801 (Oc) | 

ocular penetration in rabbits of topically ap- Les 
plied dexamethasone [Krupin] 312 (Oc) 

ophthalmie contact  B-scan ultrasonography, 
practical clinieal tool [Schutz] 291 (Oc) ] 

techniques of ocular pulse analysis in carotid — 
stenosis [Best] 54 (Jy) 

Eye Banks see Tissue Banks 

Eye Burns z 

cornea and sclera, annual review [Lemp] 158 
(Au) 

Eye Foreign Bodies 

copper, studies on, atomic absorption spectro- 
photometry [Rosenthal] 431 (No) 

transient traumatic posterior annular keratop- 
athy of Payrau [Forstot] 527 (De) 

Eye Injuries 

experimental corneal wound strength, 7-0 silk 
vs 10-0 monofilament nylon [Chandler] 155 
(Au) 

Eye Manifestations 

“adolescent” cystinosis, case presentation and — 
review of recent literature [Zimmerman] 265 
(Se) 

meningiomas of tuberculum sellae and planum 
sphenoidale, review of 83 cases [Finn] 23 
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of Conradi disease [Massey] 524 (De) | 
of xeroderma pigmentosum in a black family 
[Bellows] 113 (Au) ad 
Eye Movements see also Nystagmus (m 
opsoclonus associated with intracranial tumor les 
[Keane] 443 (No) 
Eye Neoplasms see also Choroid Neoplasms; - 
Orbital Neoplasms i 
argon laser treatment of von Hippel-Lindau ee: 
retinal angiomas, I. clinical and angiographic __ 
findings [Goldberg] 121, II. histopathology of É 
treated lesions [Apple] 126 (Au) 
carcinoma metastatic to eye and orbit, I. clini- — . 
copathologic study of 227 cases [Ferry] 276 — 
(Oc) k 
immunofluorescent detection of antibodies to C 


ocular melanomas [Wong] 98 (Au) RA 
pigmented tumor of ciliary body [Wilensky] ^^ 
219 (Se) 1*2 
Eyedrops see Ophthalmic Solutions á- AN 
Eyeglasses ; ? 
bioptic telescopic spectacles for driving a mo- É 
tor vehicle [Fonda] 348 (Oc) E 
field loss vs central magnification, telescopes — 
and driving risk [Keeney] 273 (Oc) s4 


Eyelids 

meibomian gland carcinoma presenting as lacri- 
mal gland tumor [Shields] 304 (Oc) : 

surgical correction of severe cicatricial ectro- 
pion caused by chickenpox [Guibor] 307 (Oc) 
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Fairbank Disease see Chondrodystrophia Cal- 
cificans Congenita 

FEATURE PHOTO 

corneal crystalline dystrophy of Schnyder - 
[Michaels] 64 (Jy) : 

Fenoprofen 

ocular anti-inflammatory effects of [Harris] 
506 (De) 

Fluoresceins 

autofluorescence of drusen of optic nerve head 
[Kelley] 263 (Se) 

Fluorescent Antibody Technic JH 

immunofluorescent detection of antibodies to 4M 
ocular melanomas [Wong] 98 (Au) , 

Fluorometholone 

corneal absorption in rabbits [Sieg] 240 (Se) 

FML Liquifilm see Fluorometholone 3 

Foreign Bodies see Eye Foreign Bodies 

Freezing see Cryogenic Surgery; Cryoprotec- 
tive Agents; Cryotherapy 
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- Fundus Oculi 


color infrared photography of ocular fundus 
[Dallow] 254 (Se) 

infrared photography, penetration of retinal 
and vitreous opacities in diabetic retinopathy 
[Dallow] 531 (De) 
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Fundus Oculi—Continued 

"tomato-catsup" fundus in Sturge-Weber syn- 
drome [Susac] 69 (Jy), (corres.) [Rosen] 
(reply) [Smith] 537 (De) 

Fungus Diseases see Mycoses 


Gammacorten see Dexamethasone 

Garamycin see Gentamicin 

Gentamicin 

bacterial endophthalmitis, treatment with in- 
traocular injection of dexamethasone and 
[Peyman] 91:416 (My); correction, 97 (Au) 

concentration in experimental corneal ulcers, 
topical vs subconjunctival therapy [Baum] 
315 (Oc) 

intraocular injection of, toxic effects and clear- 
ance [Peyman] 42 (Jy) 

Glasses see Eyeglasses 

Glaucoma 

angle-closure, secondary to ciliary body swell- 
ing [Phelps] 287 (Oc) 

bulbar-pressure tests, comparison of data ob- 
tained with anterior, lateral, and posterior 
compression of eyeball [Nesterov] 15 (Jy) 

evaluation of GlaucoTest screening tonometer 
[Kaiden] 195 (Se) 

pargyline drops in [Mehra] 453 (De) 

Q-switched laser goniopuncture [Krasnov] 37 
(Jy) 

retina and optic nerve after posterior ciliary 
artery occlusion, experimental study in squir- 
rel monkeys [Anderson] 422 (No) 

spontaneous expulsive choroidal hemorrhage 
[Winslow] 33 (Jy) 

suppression of plasma cortisol in normal and 
glaucomatous patients [Rosenberg] 6 (Jy) 

trabecular surgery [Schwartz] 134 (Au) 

Glioblastoma Multiforme 

opsoclonus associated with intracranial tumor 
[Keane] 443 (No) 

Glycogen 

corneal epithelium, recovery from anoxia [Low- 
ther] 231 (Se) 

Goniopuncture 

Q-switched laser [Krasnov] 37 (Jy) 
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Harderian Gland see Lacrimal Apparatus 

Health Manpower 

geographic distribution of ophthalmologists and 

J optometrists [Hayes] 363 (No) 

Heavy Metal Detoxicants see Chelating Agents 

Hemoglobins, Abnormal 

hemoglobin SC retinopathy and fat emboli to 
eye, light and electron microscopical study 
[Eagle] 28 (Jy) 

siekling hemoglobinopathies, macular and peri- 
macular vascular abnormalities [Stevens] 
455 (De) 

Hemorrhage 

in interface between corneal grafts and retro- 
corneal membranes [Chandler] 299 (Oc) 

spontaneous expulsive choroidal [Winslow] 33 
(Jy) 

spontaneous vitreous [Morse] 297 (Oc) 

vitreous, preoperative evaluation and prognostic 
value of ultrasonic display of [Coleman] 375 
(No) 
Hereditary Diseases 
congenital nystagmus, 
[Dell'Osso] 366 (No) 
Herpes Simplex, Ocular see Keratitis, Den- 
dritic 

Herplex See Idoxuridine 

Hexadrol see Dexamethasone 

Hippel-Lindau Disease see Angiomatosis 

Histology 

argon laser treatment of von Hippel-Lindau 
retinal angiomas, II. histopathology of treated 
lesions [Apple] 126 (Au) 

History of Medicine 

as it was in the beginning, an informal history 
of New England Ophthalmological Society 
[Snyder] 250 (Se) 

Hunter Syndrome 

electrophysiological and psychophysical findings 
in [Abraham] 91:181 (Mr); correction, 97 
(Au) 

Hydeltrasol see Prednisolone Sodium Phos- 
phate 


intrafamilial study 
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Hydrocortisone 

suppression of plasma cortisol in normal and 
glaucomatous patients [Rosenberg] 6 (Jy) 

17-Hydroxycorticosteroids 

suppression of plasma cortisol in normal and 
glaucomatous patients [Rosenberg] 6 (Jy) 

Hypothermia, Induced see Cryogenic Surgery 

Hypoxanthine Arabinoside 

prophylaxis and therapy of experimental ocular 
herpes simplex, comparison of idoxuridine, 
adenine arabinoside and [Pavan-Langston] 
417 (No) 


Idoxuridine 

antiviral medication and corneal wound healing 
[Langston] 509 (De) 

photodynamie inactivation of herpes simplex 
keratitis [Tara] 51 (Jy), (corres.) [Kauf- 
man] (reply) [Stanley] 536 (De) 

prophylaxis and therapy of experimental ocular 
herpes simplex, comparison of adenine arabi- 
noside hypoxanthine arabinoside, and [Pav- 
an-Langston] 417 (No) 

IDU see Idoxuridine 

llotycin see Erythromycin 

Immunity 

cyst formation by Toxoplasma gondii (RH 
strain) in vitro, role of immunologic mech- 
anisms [Shimada] 496 (De) 

Immunofluorescence Technic see Fluorescent 
Antibody Technic 

Immunotherapy 

immune reconstitution in keratoconjunctivitis 
and superficial candidiasis, role of immuno- 
competent lymphocyte transfusion and trans- 
fer factor [Wong] 335 (Oc) 

Indians, North American 

five-year perspective on trachoma in San Xavier 
Papago Indian [Portney] 211 (Se) 

Infection 

following scleral buckling procedures [Ulrich] 
213 (Se) 

Inflamase see Prednisolone Sodium Phos- 
phate 

Inflammation 

in cornea, quantitation of [Leibowitz] 427 (No) 

Infrared Rays 

clinical evaluation of infrared refracting in- 
strument [Bizzell] 103 (Au) 

color infrared photography of ocular fundus 
[Dallow] 254 (Se) 

fundus photography using, penetration of ret- 
inal and vitreous opacities in diabetic retino- 
pathy [Dallow] 531 (De) 

Injections 

intraocular, of gentamicin, toxic effects and 
clearance [Peyman] 42 (Jy) 

Injuries see Wounds and Injuries 

Intraocular Pressure see also Tonometry 

bulbar-pressure tests, comparison of data ob- 
tained with anterior, lateral, and posterior 
compression of eyeball [Nesterov] 15 (Jy) 

low-dose epinephrine, effect on [Obstbaum] 118 
(Au) 

Iris 

cat eye syndrome [Cory] 259 (Se) 

IUDR see Idoxuridine 


K 


Kaposi Disease see Xeroderma Pigmentosum 

Keratitis, Dendritic 

antiviral medication and corneal wound healing 
[Langston] 509 (De) 

photodynamic inactivation of herpes simplex 
keratitis [Tara] 51 (Jy), (corres.) [Kauf- 
man] (reply) [Stanley] 536 (De) 

prophylaxis and therapy of experimental ocular 
herpes simplex, comparison of idoxuridine, 
adenine arabinoside, and hypoxanthine arabi- 
noside [Pavan-Langston! 417 (No) 

Keratoconjunctivitis 

and superficial candidiasis, immune reconstitu- 
tion in, role of immunocompetent lymphocyte 
transfusion and transfer factor [Wong] 335 
(Oc) 

Keratoplasty 

therapeutic value in keratomycosis [Singh] 48 
(Jy) 

Klippel-Trenaunay Disease see Angiomatosis 


Lacrimal Apparatus ; 

meibomian gland carcinoma presenting as 
lacrimal gland tumor [Shields] 304 (Oc) 

modified lacrimal probe [Beyer] 157 (Au) 

Lactate Dehydrogenase 

corneal epithelium, recovery from anoxia [Low- 
ther] 231 (Se) 


Lasers x 


argon, treatment of von Hippel-Lindau retinal 
angiomas, I. clinical and angiographic find- 
ings [Goldberg] 121, II. histopathology of 
treated lesions [Apple] 126 (Au) 

Q-switched laser goniopuncture [Krasnov] 37 
(Jy) 

Lens, Crystalline 

pilocarpine-induced changes in, ultrasonic bio- 
metric evaluation of dose response [Abram- 
son] 464 (De) 

quantitative biomicroscopy of lens light back 
scatter, changes in aging and opacification 
[Sigelman] 437 (No) 

Leukocytes 

polymorphonuclear, quantitation of inflamma- 
tion in cornea [Leibowitz] 427 (No) 

Lidocaine 

effect on antibacterial activity of 7 antibiotics 
[Barza] 514 (De) 

Light 

photodynamic inactivation of herpes simplex 
keratitis [Tara] 51 (Jy), (corres.) [Kauf- 
man] (reply) [Stanley] 536 (De) 

quantitative biomicroscopy of lens light back 
scatter, changes in aging and opacification 
[Sigelman] 437 (No) 

Light Coagulation 

optical radiation and Zeiss short-pulsed xenon 
photocoagulators, clinical considerations of 
articulation with Fankhauser slit-lamp de- 
livery system [Peyman] 341 (Oc) 

LSD see Lysergic Acid Diethylamide 

Lymphocytes » 

immune reconstitution in keratoconjunctivitis 
and superficial candidiasis, role of immuno- 
competent lymphocyte transfusion and tras- 
fer factor [Wong] 335 (Oc) 

Lysergic Acid Diethylamide 

multiple systemic and ocular malformations as- 
sociated with maternal LSD usage [Apple] 
301 (Oc) 


Macula Lutea 

sickling hemoglobinopathies, macular and peri- 
macular vascular abnormalities [Stevens] 455 
(De) 

Maternal-Fetal Exchange see Abnormalities, 
Drug-Induced 

Maxidex see Dexamethasone 

Medial Longitudinal Fasciculus Syndrome 

abducting nystagmus in, internuclear ophthal- 
moplegia (INO) [Stroud] 2 (Jy) 

Meibomian Glands see Eyelids 

Melanoma 

balloon cell, of the choroid [Riley] 131 (Au) 

malignant, of choroid, local excision, full- 
thickness eye wall resection [Peyman] 216 
(Se) 

malignant, of uvea, histogenesis of, occurrence 
of nevus-like structures in experimental 
choroidal tumors [Albert] 318 (Oc) 

ocular, immunofluorescent detection of anti- 
bodies to [Wong] 98 (Au) 

Membranes 

retrocorneal, hemorrhages in interface between 
corneal grafts and [Chandler] 299 (Oc) 

Meningioma t 

of tuberculum sellae and planum sphenoidale, 
review of 83 cases [Finn] 23 (Jy) 

Mental Retardation 

retinoblastoma and chromosome abnormality, 
partial deletion of long arm of chromosome 
13 [Howard] 490 (De) 

Metastasis see Neoplasm Metastasis 

Methicillin 

intraocular penetration of semisynthetic peni- 
cillins [Faris] 501 (De) ; 
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é Microscopy Ophthalmetron Prognosis : | 
fingerprint dystrophy of cornea, histologic study clinical trial of accuracy [Floyd] 10 (Jy) of asymptomatic retinal breaks [Byer] 208 
[Brodrick] 483 (De) Ophthalmic Solutions (Se) 


hemoglobin SC retinopathy and fat emboli to 
eye [Eagle] 28 (Jy) 

ultrastructure of human organ-cultured cornea, 
endothelium [Doughman] 516 (De) 

Microscopy, Electron 

hemoglobin SC retinopathy and fat emboli to 
eye [Eagle] 28 (Jy) 

ultrastructural study of argyrosis of cornea and 
conjunctiva [Hanna] 18 (Jy) 

Mi-Pilo see Pilocarpine 

Moniliasis 

immune reconstitution in keratoconjunctivitis 
and superficial candidiasis, role of immuno- 
competent lymphocyte transfusion and trans- 
fer factor [Wong] 335 (Oc) 

Mucopolysaccharidosis 

type II, electrophysiological and psychophysical 
findings in Hunter syndrome [Abraham] 91: 
181 (Mr); correction, 97 (Au) 

Mucous Membrane 

grafting for trachomatous cicatricial entropion 
(corres.) [Welsh] 362 (Oc) 

Multiple Epiphyseal Dysplasia, Congenital see 
Chondrodystrophia Calcificans Congenita 

Multiple Sclerosis 

insidious atrophy of retinal nerve fibers in, 
funduscopic identification in patients with 
and without visual complaints [Frisén] 91 
(Au) 

Mycoses 

therapeutic value of keratoplasty in kerato- 
mycosis [Singh] 48 (Jy) 


Nasolacrimal Duct see Lacrimal Apparatus 

Natamycin 

Pullularia corneal ulcer treated with [Jones] 
529 (De) 

Negroes * 

ocular manifestations of xeroderma pigmento- 
sum in a black family [Bellows] 113 (Au) 

Neoplasm Metastasis 

carcinoma metastatic to eye and orbit, I. clini- 
copathologic study of 227 cases [Ferry] 276 
(Oc) 

Neoplasms, Nervous Tissue 

steroid-sensitive solitary intracranial plasma- 
cytoma [Kennerdell] 393 (No) 

New England Ophthalmological Society 

as it was in the beginning, informal history of 
[Snyder] 250 (Se) 

NEWS AND COMMENT 

89 (Jy), 178 (Au), 271 (Se), 359 (Oc), 450 
(No), 535 (De) 

Nystagmus 

abducting, in medial longitudinal fasciculus 
(MLF) syndrome—internuclear ophthalmo- 
plegia (INO) [Stroud] 2 (Jy) 

hereditary congenital,  intrafamilial 
[Dell'Osso] 366 (No) 


study 


o 


Octafluorocyclobutane 

toxicity after intracameral injection [Brubak- 
er] 324 (Oc) 

Ocular Tension see Intraocular Pressure 

Oculomotor Muscles 

bimedial recession in high AC/A esotropia, 
"bimedial" banished (corres.) [Young] 269 
(Se) 

cannulated muscle hook, use in retinal separa- 
tion surgery [Sudarsky] 449 (No) 

rectus muscle union in sixth nerve paralysis, 
Jensen rectus muscle union [Selezinka] 382 
(No) 

Oculomotor Paralysis 

abducting nystagmus in medial longitudinal 
fasciculus (MLF) syndrome—internuclear 
ophthalmoplegia (INO) [Stroud] 2 (Jy) 

bilateral internuclear ophthalmoplegia after 
trauma [Rich] 66 (Jy) 

rectus muscle union in sixth nerve paralysis, 
Jensen rectus muscle union [Selezinka] 382 


(No) 
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pargyline draps in glaucoma [Mehra] 453 (De) 

Ophthalmologists 

geographie distribution of optometrists and 
[Hayes] 363 (No) 

Ophthalmology 

as it was in the beginning, an informal history 
of New England Ophthalmological Society 
[Snyder] 250 (Se) 

who speaks for? [Dixon] 274 (Oc) 

Ophthalmoplegia see Oculomotor Paralysis 

Opsoclonus 

associated with intracranial tumor [Keane] 443 
(No) 

Optic Nerve 

after posterior ciliary artery ceclusion, experi- 
mental study in squirrel monkeys [Anderson] 
422 (No) 

annual review [Tasman] 71 (Jy) 

autofluorescence of drusen of head of [Kelley] 
263 (Se) 

insidious atrophy of retinal nerve fibers in mul- 
tiple sclerosis, funduscopic identification in 
patients with and without visual complaints 
[Frisén] 91 + Au) 

Optic Neuritis 

steroid-sensitive solitary intracranial plasma- 
cytoma [Kennerdell] 393 (No) 

Optival see Prednisolone Sodium Phosphate 

Optometrists 

geographic distribution of ophthalmologists 
and [Hayes] 363 (No) 

Orbenin see Cloxacillin 

Orbit 

congenital sudoriferous cyst of  (corres.) 
[Charles] (reply) [Saunders] 89 (Jy) 

Orbital Neoplasms 

carcinoma metastatic to eye and orbit, I. clin- 
icopathologie study of 227 eases [Ferry] 276 
(Oc) 

Oxylone see Fluorometholone 


pP 


Palocarp see Pilocarpine 

Pargyline 

drops in glaucoma [Mehra] 453 (De) 

Penbritin see Ampicillin 

Penicillin 

semisynthetic, intraocular peretration, methicil- 
lin, cloxacillin, ampicillin, and carbenicillin 
studies [Faris] 501 (De) 

Penicillin, Aminobenzyl see Ampicillin 

Penicillin, Dimethoxyphenyl see Methicillin 

Photocoagulation see Light Coagulation 

Photography 

color infrarec, of ocular fundus [Dallow] 254 
(Se) 

infrared fundus, penetration of retinal and 
vitrecus opacities in diabetic retinopathy 
[Dallow] 5*1 (De) 

Pigmentation 

pigmerted tumor of ciliary body [Wilensky] 
219 (Se) 

Pilocar see Pilocarpine 

Pilocarpine 

lens changes induced by, utrasonic biometric 
evaluation of dose response [Abramson] 464 
(De) 

Pilocel see Pilocarpine 

Pilomiotin see Pilocarpine 

Piluvisc see Pilocarpine 

Planum Sphenoidale see Sphenoid Bone 

Plasmacytoma 

steroid-sensitive solitary intracranial [Kenner- 
dell] 393 (No) 

Polycillin see Ampicillin 

Postoperative Complications 

infections folowing scleral buckling procedures 
[Ulrich] 2:3 (Se) 

Prednisolone 

ocular penetration of, and hydrophilic contact 
lens [Hull] 413 (No) 

Prednisolone Sodium Phosphate 

topically applied steroids :n corneal disease, 
kinetics of [Kupferman] £31 (Oc) 

Pregnancy 

multiple systemic and ocular malformations as- 
sociated with maternal LSD usage [Apple] 
801 (Oc) 


Pseudomonas Infections 

concentration of gentamicin in experimental 
corneal ulcers, topical vs subconjunctival 
therapy [Baum] 315 (Oc) 

PSP-IV see Prednisolone Sodium Phosphate 

Psychophysiologic Disorders 

electrophysiological and psychophysical findings 
in Hunter syndrome [Abraham] 91:181 (Mr); 
correction, 97 (Au) 

Pullularia pullulans 

corneal ulcer contaminated with [Jones] 529 
(De) 

Pulse 

techniques of ocular pulse analysis in carotid 
stenosis [Best] 54 (Jy) 


Q 


Quickert, Marvin H. (1929-1974) 
death of, 537 (De) 


Radiotherapy 

optical radiation and Zeiss short-pulsed pho- 
tocoagulators, clinical considerations of ar- 
ticulation with Fankhauser slit-lamp delivery 
system [Peyman] 341 (Oc) 

Rectus Muscle see Oculomotor Muscles 

Refraction, Ocular 

clinical evaluation of infrared refracting instru- 
ment [Bizzell] 103 (Au) 

ophthalmetron, clinical 
[Floyd] 10 (Jy) 

Research Support 

fiscal fumbling and budgetary bumbling [Mau- 
menee] 1 (Jy) 

Respihaler Decadron see Dexamethasone 

Retina see also Electroretinography 

after posterior ciliary artery occlusion, experi- 
mental study in squirrel] monkeys [Anderson] 
422 (No) 

annual review [Tasman] 71 (Jy) 

argon laser treatment of von Hippel-Lindau 
retinal angiomas, I. clinical and angiographic - 
findings [Goldberg] 121, II. histopathology 
of treated lesions [Apple] 126 (Au) 

breaks without detachment, natural history of 
[Davis] 183 (Se) 

cryotherapy for retinal angiomatosis [Watzke] _ 
399 (No) 


trial of accuracy 


hemoglobin SC retinopathy and fat emboli to - 


eye, light and electron microscopical study 
[Eagle] 28 (Jy) 

insidious atrophy of retinal nerve fibers in mul- 
tiple sclerosis, funduscopic identification in 
patients with and without visual complaints 
[Frisén] 91 (Au) 

optical radiation and Zeiss short-pulsed xenon 
photocoagulators, clinical considerations of 
articulation with Fankhauser slit-lamp deliv- 
ery system [Peyman] 341 (Oc) 

penetration of retinal and vitreous opacities in 
diabetic retinopathy, use of infrared fundus 
photography [Dallow] 531 (De) wi 

prognosis of asymptomatic breaks [Byer] 208 
(Se) wd 

prophylactic cryoretinopathy of retinal breaks 
[Morse] 204 (Se) wow 

Retinal Detachment 

cannulated muscle hook, use in retinal separa- 
tion surgery [Sudarsky] 449 (No) 

exudative, bilateral uveitis with (corres.) 
[Henkind] (reply) [Goldberg] 361 (Oc) 

incidence after cataract extraction (corres.) 
[Hagler] (reply) [Scheie] 269 (Se) 

infections following scleral buckling procedures 
[Ulrich] 218 (Se) 

natural history of retinal breaks without [Dav- 
is] 183 (Se) 

surgery, toxicity of octafluorocyclobutane afte 
intracameral injection [Brubaker] 324 (Oc) 

Retinal Pigments 

acute posterior multifocal placoid pigment 
epitheliopathy [Fishman] 173 (Au) 

Retinal Vessels 

sickling hemoglobinopathies, macular and peri- 
macular vascular abnormalities [Stevens] 455 
(De) 
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Retinitis 

clindamycin effects on experimental ocular toxo- 
plasmosis in rabbit [Tabbara] 244 (Se) 

Coats disease [Egerer] 109 (Au) 

Retinoblastoma 

and chromosome abnormality, partial deletion 
of long arm of chromosome 13 [Howard] 490 
(De) 


Scars see Cicatrix 

Schnyder Crystalline Dystrophy see Corneal 
Dystrophies 

Sclera 

annual review [Lemp] 158 (Au) 

donor, in enucleation surgery [Soll] 494 (De) 

infections following scleral buckling procedures 
[Ulrich] 213 (Se) 

measured tendon lengthening [Klein] 309 (Oc) 

Sella Turcica 

meningiomas of tuberculum sellae and planum 
sphenoidale, review of 83 cases [Finn] 23 
(Jy) 

Serum 

comparison of eye bank storage of cat corneas 
vs [Van Horn] 142 (Au) 

Sickle Cell Trait see Anemia, Sickle Cell 

Silver 

ultrastructural study of argyrosis of cornea and 
conjunctiva [Hanna] 18 (Jy) 

Sixth Nerve see Abducent Nerve 

Societies, Medical 

as it was in the beginning, informal history of 
New England  Ophthalmological Society 
[Snyder] 250 (Se) 

who speaks for ophthalmology? [Dixon] 274 
(Oc) 

Sodasone see Prednisolone Sodium Phosphate 

Sodium Cloxacillin see Cloxacillin 

Soft Contact Lenses see Contact Lenses, Hy- 
drophilic 

Spectacles see Eyeglasses 


Spectrophotometry, Atomic Absorption 
studies on intraocular copper foreign bodies 


[Rosenthal] 431 (No) 

Sphenoid Bone 

meningiomas of tuberculum sellae and planum 
sphenoidale, review of 83 cases [Finn] 23 
(Jy) 

Squint see Strabismus 

Staphylococcal Infections 

endophthalmitis, diagnostie cultures and visual 
results [Forster] 387 (No) 

Steroids see also Adrenal Cortex Hormones 

solitary intracranial plasmacytoma sensitive to 
[Kennerdell] 393 (No) 

Stippled Epiphyses see Chondrodystrophia 
Calcificans Congenita 

Stoxil see Idoxuridine 

Strabismus 

bimedial recession in high AC/A esotropia, ''bi- 
medial" banished (corres.) [Young] 269 (Se) 

measured tendon lengthening [Klein] 309 (Oc) 

surgical procedure for congenital absence of 
superior oblique [Mumma] 221 (Se) 

temporal approach to superior oblique surgery 
[Goldstein] 224 (Se) 

Sturge-Weber Syndrome see Angiomatosis 

Sulfadiazine 

conjunctival concretions of [Boettner] 446 (No) 

Sulfur Hexafluoride 

toxicity of octafluorocyclobutane after intra- 
cameral injection compared to [Brubaker] 
324 (Oc) 

Superior Oblique Tendon see Tendons 

Surgery 

experimental vitreous, in monkeys, IX. pars 
plana approach in open-sky technique [Lee] 
139 (Au) 

new concept for vitreous surgery [Machemer], 
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Surgery— Continued 
VI. anesthesia and improvements in surgical 
techniques, 402, VII. two instrument tech- 
niques in pars plana vitrectomy, 407 (No) 

vitreous, preoperative evaluation and prognostic 
value of ultrasonie display of vitreous hemor- 
rhage [Coleman] 375 (No) 

Sutures 

experimental corneal wound strength, 7-0 silk 
vs 10-0 monofilament nylon [Chandler] 155 
(Au) 

Sweat Glands 

origin of congenital sudoriferous cyst of orbit 
(corres.) [Charles] (reply) [Saunders] 89 
(Jy) 

Swimming 

getting in the swim. . 
(Jy) 


. (corres.) [Sloane] 89 


T 


Tegopen see Cloxacillin 

Telangiectasis 

Coats disease [Egerer] 109 (Au) 

Tendons 

measured tendon lengthening [Klein] 309 (Oc) 

surgical procedure for congenital absence of 
superior oblique [Mumma] 221 (Se) 

temporal approach to superior oblique surgery 
[Goldstein] 224 (Se) 

Tissue Banks 

comparison of serum vs eye bank storage of 
cat corneas [Van Horn] 142 (Au) 

Tissue Culture 

mass culture of rabbit eorneal endothelial cells 
[Perlman] 235 (Se), correction, 493 (De) 

ultrastructure of human organ-cultured cornea, 
endothelium [Doughman] 516 (De) 

Tissue Donors 

donor sclera in enucleation surgery [Soll] 494 
(De) 

Tonometry 

evaluation of GlaucoTest screening tonometer 
[Kaiden] 195 (Se) 

Toxoplasma 

cyst formation by T gondii (RH strain) in 
vitro, role of immunologic mechanisms 
[Shimada] 496 (De) 

Toxoplasmosis, Ocular 

experimental, clindamycin effects on, in rab- 
bits [Tabbara] 244 (Se) 

Trabecular Meshwork see Ciliary Body 

Trachoma 

in San Xavier Papago Indian, 5-year perspec- 
tive on [Portney] 211 (Se) 

mucous membrane grafting for trachomatous 
cicatricial entropion (corres.) [Welsh] 362 
(Oc) 

severe endemic, in Tunisia, topically applied 
chlortetracycline and erythromycin for [Daw- 
son] 198 (Se) 

Transfer Factor 

immune reconstitution in keratoconjunctivitis 
and superficial candidiasis, role of immuno- 
competent lymphocyte transfusion and 
[Wong] 335 (Oc) 

Transplantation 

hemorrhages in interface between corneal 
grafts and retrocorneal membranes [Chand- 
ler] 299 (Oc) 

mucous membrane, for trachomatous cicatricial 
entropion (corres.) [Welsh] 362 (Oc) 

Trauma see Wounds and Injuries 

Trochlear Nerve 

deglutition—trochlear synkinesis [McLeod] 171 
(Au) 

Tuberculum Sellae see Sella Turcica 

Tunisia 

severe endemic trachoma in, topically applied 
chlortetracycline and erythromycin for [Daw- 
son] 198 (Se) 






Ulcer see Corneal Ulcer 

Ultrasonics 

ophthalmic contact B-scan ultrasonography, 
practical clinical tool [Schutz] 291 (Oc) 

pilocarpine-induced lens changes, ultrasonic bio- 
metric evaluation of dose response [Abram- 
son] 464 (De) 

vitreous surgery, preoperative evaluation ane 
prognostic value of ultrasonic display of vi- 
treous hemorrhage [Coleman] 375 (No) 

US National Institutes of Health 

fiscal fumbling and budgetary bumbling [Mau- 
menee] 1 (Jy) 

Uvea 

histogenesis of malignant melanomas of, oc- 
currence of nevus-like structures in experi- 
mental choroidal tumors [Albert] 318 (Oc) 

immunofluorescent detection of antibodies to 
ocular melanomas [Wong] 98 (Au) 

Uveitis 

bilateral, with exudative retinal detachment 
(corres.) [Henkind] (reply) [Goldberg] 361 
(Oc) 

ocular anti-inflammatory effects of fenoprofen 
[Harris] 506 (De) 


v 


Visual Acuity see also Refraction, Ocular 

insidious atrophy of retinal nerve fibers in mul- 
tiple sclerosis, funduscopie identification in 
patients with and without visual complaints 
[Frisén] 91 (Au) 

Visual Fields 

bioptie telescopie spectacles for driving a motor 
vehicle [Fonda] 348 (Oc) 

loss vs central] magnification, telescopes and 
driving risk [Keeney] 273 (Oc) 

Vitreous Body 

annual review [Tolentino] 350 (Oc) 

experimental surgery in monkeys, IX. pars 
plana approach in open-sky techfique [Lee] 
139 (Au) 

intraocular injection of gentamicin, toxic ef- 
fects and clearance [Peyman] 42 (Jy) . 

intravitreal injection of dexamethasone, treat- 
ment of experimentally induced endophthal- 
mitis [Graham] 149 (Au) 

new concept for vitreous surgery [Machemer], 
VI. anesthesia and improvements in surgical 
techniques, 402, VII. two instrument tech- 
niques in pars plana vitrectomy, 407 (No) 

penetration of retinal and vitreous opacities in 
diabetic retinopathy, use of infrared fundus 
photography [Dallow] 531 (De) 

spontaneous hemorrhage [Morse] 297 (Oc) 

surgery, preoperative evaluation and prognostic 
value of ultrasonic display of vitreous hemor- 
rhage [Coleman] 375 (No) 


WwW 


Wound Healing 

corneal, antiviral medication and [Langston] 
509 (De) 

Wounds and Injuries see also Eye Injuries 

bilateral internuclear ophthalmoplegia after 
trauma [Rich] 66 (Jy) 


X 


Xenon 

Zeiss short-pulsed photocoagulators, optical 
radiation and, clinical considerations of ar- 
ticulation with Fankhauser slit-lamp delivery 
system [Peyman] 341 (Oc) 

Xeroderma Pigmentosum 

ocular manifestations in a black family [Bel- 
lows] 113 (Au) 

Xylocaine see Lidocaine . 
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Year after year, Isopto® Carpine is the stand- 
ard by which other pilocarpines are judged. 

The fact remains that Isopto Carpine is unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP recuction than aqueous pilocarpines, while the Isopto 
vehic e has been shown to prolong contact time?; it also lubri- 
cates and soothes. 


'sopto Carpine comes in the widest range of strengths 
“em availcbla—sterile solutions from 1496 to 10%, including a new 
11225 strength. Supplied in 15ml-and also 30m! Drop-Tainer® 
Disoensers for max mum economy. 


^ * Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hy- 

* drochiaride 0.2596, 0.5%, 196, 1.596, 2%, 396, 496, 596, 6%, 8%, or 10%. Preservative: 
Benzelkonium Chloride G.01%. Vehicle: Hydroxypropyl Methylicellulose 0.5%. Inac- 
tive: Bcric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Sodium Citrate (to adjust 
pH in 195, 1.596, 2%, and 5%), Citric Acid in 0.25% and 0.5% (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye's) 3 to 4 times daily. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones. L. T.: Amer. J. Ophthal. 65:76, 1968. 


ISOPTO CARPINE 


PILOCARPINE HOS miann 


First for Glaucoma 
dedicated to advances in ophthalmic therapy 





CONTINUING EDUCATION SERIES 
THE WILMER OPHTHALMOLOGICAL INSTITUTE 
THE JOHNS HOPKINS HOSPITAL 


BALTIMORE, MARYLAND 


January 13-14-1975 


PRINCIPLES AND CLINICAL APPLICATION OF FLUORESCEIN ANGIOGRAPHY 


Guest Lecturer:- Howard Schatz, M. D., San Francisco 

Wilmer Faculty:- Stuart L. Fine, M. D. A. Edward Maumenee, M.D. 
Daniel Finkelstein, M. D. Ronald G. Michels, M. D. 
Robert Flower, B. S. David H. Orth, M. D. 
Terry George, R.B.P. Arnall Patz, M. D. 
William R. Green, M. D. John W. Payne, M. D. 
James S. Kelley, M. D. Robert B. Welch, M. D. 


The Course covers the basic principles of fluorescein photography in the doctor's office and hospital, description 
of commercially available equipment, fluorescein angioscopy, principles of interpretation of fluorescein angiography, and the 
clinical application of these findings in retinal vascular, macular diseases and ocular tumors. 


Formal lectures are combined with small conferences for individual instruction. 


Enrollment is limited and advance registration is required. 
Fee: $175.00 (Residents: $100.00) Includes luncheons & banquet. 
For registration or information send check payable to Wilmer Fluorescein Course: 





Because Burroughs Wellcome Co. 
agrees with recent F.D.A. recom- 
mendations that products like 
Cortisporin* Ophthalmic Ointment 
and Suspension should be pre- 
scribed only by physicians with 
special training and knowledge in 
ophthalmology—this message is for 
your eyes only. 


? Cortisporin"Ophthal n 


Mrs. S. Podell, secretary to 

Arnall Patz, M. D. 

Wilmer Ophthalmological Institute, Room 155 

The Johns Hopkins Hospital 

Baltimore, Maryland 21205 

Future Courses: Laser Photocoagulation April 14-16, 1975 
External Diseases June 26-27, 1975 
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are potent yet 


—Potent antibacterial action works . 
against a wide range of suscepti- 
ble pathogens. 


—Gentle anti-inflammatory effect 
works against swelling, pain, itch- 
ing and corneal neovasculariza- 
tion. 


—Two sterile forms: Ointment and 
Suspension. 
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* Each cc. contains Aerosporin® brand Polymyxin B 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


AT STANFORD 


July 1 through September 12, 1975 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
University of the Pacific at the Pacific Medical Center 
University of California, Davis 


Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, Physiology, 
Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, Neuro-ophthalmology, 


Optics and Theory of Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, P. Ellis, M. Hall, J. 
Hetherington, Jr., M. Hogan, A. Jampolsky, R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. 
Sogg, W. Stell, P. Thygeson and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 


Each gram contains Aerosporin® ` 
B Sulfate 5,000 units; zinc bacitré 
neomycin sulfate (equivalent to3.5mg 
base) 5 mg; hydrocortisone 10 mg (it 


white petrolatum qs. Tubes of ¥ oz ed ophthal- - 
mic tip. 






coitus. Si 
myxin B- Ld 


Sulfate 10,000 units; neomycin sulfate (equivalent 
to 3.5 mg neomycin base) 5 mg; hydrocortisone 


` 10 mg (1%); thimerosal (preservative) 0.001%. 


The vehicle contains the inactive ingredients cetyl 
alcohol, glyceryl monostearate, liquid petrolatum, 


polyoxyl 40 stearate, propylene glycol and puri- 
fied water. Bottles of 5 cc with sterile dropper. 
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ICA TIONS Based on a review of this drug 
“by the ie Academy of Sciences— 
iti x earch Council and/or other in- 


n, FDA V has classified indications 
follows: | 


“Possibly” effective: For the treatment of 
indent bacterial infections of the eye 
due to organisms sensitive to the antibiotic 
ingredients of the drug and when the anti- 
inflammatory action of the hydrocortisone is 
indicated as in nonpurulent bacterial, aller- 
gic, vernal and phlyctenular conjunctivitis; 
nonpurulent blepharitis; interstitial, scleros- 
ing, postoperative or acne rosacea keratitis; 
superficial chemical and thermal burns of 
the cornea. 

Final classification of the less-than- 
effective indications requires further inves- 
tigation. 
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ONS: This product is contraind 
cat ted in acute puru ent conjunctivitis and blepha 
; tuberculous, fungal or viral lesions of th 


ai 1 n-or eye, including herpes simplex, dendriti 


ratitis, vaccinia or varicella; and conditions ir 
g the posterior segment of the eye. It is alsi 
dicated in those individuals who have 


a tra 
i 2 bau in th to any of its components 


TpeBenuTiONs: Extended ophthalmic use of topica 
steroid therapy may result in glaucoma with pos 
sible damage of the optic nerves, posterior sut 
capsular cataract formation, or may aid in th 
establishment of secondary ocular infections fror 
fungi or viruses liberated from ocular tissues. | 
is advisable that intraocular pressure be checke 
frequently. In those diseases causing thinning a 
the cornea, perforation has been known to occu 
with the use of topical steroids. As with any ant 
biotic preparation, prolonged use may result i 
the overgrowth of nonsusceptible organisms, it 
cluding fungi. Appropriate measures should b 
taken if this occurs. 

ADVERSE REACTIONS: Articles in the current mec 
ical literature indicate an increase in the prevé 
lence of persons allergic to neomycin. The pos 
sibility of such a reaction should be borne in mint 


Complete literature available on request from 
Professional Services Dept. PML. 
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HE LATHE-CUT, SOFT, HYDROPHILIC 
ONTACT LENS, NOW AVAILABLE 
ROM SOFT LENSES, INC. 


ALL (800) 854-2790. 
N CALIFORNIA CALL 





pP | NATIONAL SPRING MEETING 


~ ; THE A 


E. April 27-30, 1975 


Ophthalmology Speakers: 


Jorge N. Buxton, New York, N.Y. 
Eugene M. Helveston, M.D., Indianapolis, Ind. 





The first Norman Sanders, M.D., Miami Beach, Fla. 
m : Dave Shoch, M.D., Chicago, Ill. 
"4 ophthalmic Richard C. Troutman, M.D., New York, N.Y. 
del ivery sysiem Otolaryngology Speakers: 
Robert W. Cantrell, M.D., San Diego, Cal. 
as accu rate Walter E. Herm UE. Beverly M Cal. 
Vincent Hyams, M.D., Washington, D.C. 
as you are. John J. Shea, Jr., M.D., Memphis, Tenn. 
& RESERVATIONS—Write directly to the Green- 
Le brier, White Sulphur Spring, West Virginia for hotel 
accommodations. 
| ADVANCE REGISTRATION —Fee of $125 re- 
Topical Ophthalmic Preparations quired: checks payable to West Virginia Academy 
895-48 of O & O. Send to J. Elliott Blaydes, Jr., M.D., The 
2 Blaydes Clinic, Bluefield, W.VA. 24701. 
$ " AMA Credit Category I 


THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
presents the 
FOURTH ANNUAL BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
JANUARY 6 THROUGH MARCH 1, 1975 


The course consists of lectures and demonstrations by an experienced proven faculty of ophthalmologists and 
basic scientists from many institutions. It is directed toward the requirements of residents and prospective 
. residents in ophthalmology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 
Medical Ophthalmology 


Tuition is $600.00. For further information and application forms please write: Richard S. Ruiz, M.D., Director of 
the Program in Ophthalmology, 1121 Hermarn Professional Building, Houston, Texas 77025. 











.. . Both work. - 
One 1s Safer. 
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Bo Steroid induced glaucoma is a concern among 
5 most ophthalmologists. Particularly when steroid 
E treatment must be used for prolonged periods, or 
| when a patient uses leftover medication without 
proper supervision. 


| FML® (fluorometholone) helps solve this problem. 
Clinical studies have shown that it has less propensity 
for increasing IOP than does dexamethasone. Yet at 


EF. the same time, FML demonstrates effectiveness and 
potency comparable to that of dexamethasone. 
(Please see your Allergan man, or write us directly 
for complete information about these studies.) 

So for patients who need potent anti-inflammatory 
activity, consider effectiveness AND safety. You'll 
choose FML. 


& 
F ML fluorometholone) O1% 


_iquifilm® Ophthalmic Suspension 


The Safer Potent Steroid 


AIIERCAN Irvine, California / Pointe Claire, P.Q., Canada 





ACTIONS 
Inhibition of the inflammatory response to inciting agents of mechanical, 
chemical or immunological nature. No generally accepted explanatioa of this 


Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract formation, 


steroid property has been advanced. Adrenocorticosteroids and their deriva- 
tives are capable of producing a rise in intraocular pressure. In clinical 
stüdies on patients' eyes treated with both dexamethasone and fluosometho- 
lone, fluorometholone demonstrated a lower propensity to increase in*raocu- 
lar pressure than did dexamethasone. 
INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar con unctiva, 
cornea and anterior segment of the globe. 
CONTRAINDICATIONS 
Acute superficial herpes simplex keratitis. 
Fungal diseases of ocular structures. 
Vaccinia, varicella and most other viral diseases of the cornea end con- 
junctiva. 
Tuberculosis of the eye. 
Hypersensitivity to the constituents of this medication. 
WARNINGS 


Steroid medication in the treatment of herpes simplex keratitis ( nvolving 
= stroma) requires great caution; frequent slit-lamp microscopy is man- 
atory. 


or may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has 
been knewn to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence of 
steroid medication. 
Safety and effectiveness have not been demonstrated in children of the age 
group 2 vears or below. 
Use in Pregnancy: Safety of the use of topical steroids during pregnancy has 
not been established. 

PRECAUTIONS 


As fungal infections of the cornea are particularly prone to develop coinci- 
dentally with long-term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has been used 
or is in use. 
Intraocu ar pressure should be checked frequently. 

ADVERSE REACTIONS 
Glaucoma with optic nerve damage, visual acuity or field defects, posterior 
subcapsular cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. 
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After 30 years, Barnes- 
Hind® Wetting Solution 
stillmarksthestandard 
of quality by which others are judged. Barnes-Hind Wetting Solution is 
the original wetting agent to contain PVA for greater patient comfort and 
was developed to provide that something extra for the hygienic care of 
hard contact lenses. It's the patented one in the pink bottle that out-sells 
all other wetting agents combined. So, when it's time to recommend a 
'  wetting solution to your patients, you have 7 Barnes-Hind Pharmaceuticals Inc. 


m i i 895 Kifer Road 
many reasons to think of the pink bottle first. Sunnyvale, California 94086 
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Years ago, we pioneered the contact lens care industry. Ever since, 

Barnes-Hind has accumulated more hard contact lens care data than any 

other company. And as a result, we offer more products than anyone in 

the industry. Every item in the Barnes-Hind line shares the same 

distinguished heritage of thoughtful product research and development 

... research that continues to improve existing products and to innovate 

new ones that meet professional needs. Barnes-Hind offers the most 

elegantly formulated contact lens care products you can recommend, A 
designed to be used effortlessly by your patients. Today, Barnes-Hind still 

has a commitment to formulation excellence .. . the 7 Barnes-Hind Pharmaceuticals Inc. 


best thing to keep in mind about the best line in sight. Sunnyvale. Cni 94086 ed 


Introducing the new 


sterile,disposable cryoextractor 
with a smaller operating tip 
for better visibility 


Microphake 


sterile, disposable ** cryoextractor 


e. 


Featuring new advanced design 


* based on experience accumulated 


in thousands of lens extraction 
procedures, Microphake cryo- 
extractor offers many advantages 
over instruments currently 
available: 


| |] Improved viewing of operative site, 
especially when using microscope 


[] Small tip (1.5 mm?) also minimizes 
chances of inadvertent adhesions 


[] Available with 
straight or curved 
tip 

[] Lightweight, 
easily maneuver- 
able... fits the 
hand comfortably 


[ ] Ready for use in seconds, quickly 
reaching effective cooling temperature 
(—29° C) 





| 


i 


urgical Products Division, Alcon Laboracories, Ine., Ft. Worth, Texas 76101 





[] Self-contained unit... holds 
sufficient coolant to keep tip at 
operating temperature for about 
three minutes 


[] From Alcon, the people who 
introduced the first sterile, disposable 
cryoextractor 


Available wherever you practice surgery 
Ask your O.R. Supervisor how Microphake 
can be made available at your hospital. 


For more information, ask your local 
Alcon Surgical representative, or write 
Surgical Products Division, Alcon 
Laboratories, Inc., P.O. Box 1959, 

Fort Worth, Texas 76101. 


©1974 by Aleon Laboratories, Inc. 


TWENTY-SEVENTH ANNUAL CLINICAL CONFERENCE 
WILLS EYE HOSPITAL 
January 30-31, February 1, 1975 
Bedell Lecture 
by 
Irving H. Leopold, M.D. 


SYMPOSIUMS: WORKSHOPS: 

Ocular Therapeutics Low Vision Plastics 

Phaco-Emulsification Soft Lenses Retina 

Intracameral Lenses Cornea Neurology 
Glaucoma Motility 


For information and application write: 


Gerard M. Shannon, M.D. 

Chairman, Conference Committee Registration Fee: $50.00 
Wills Eye Hospital 

1601 Spring Garden Street 

Philadelphia, Pennsylvania 19130 


The eye dropper 
is dead... 


ong live 
MASTURA 
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We're eliminating 
the weak link 

in topical 
"— 
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THE GUIBOR THE GUIBOR 
LACRIMAL DRAIN EXPO BUBBLE BANDAGE 


“@ * 





*Star-Glo Industries Patent No. 3484337 


OUR CONCEPT IS CLEAR 


INDICATIONS: Primary canaliculi occlusior , INDICATIONS: immediate postsurgical ap- 
obstruction following previous radiation ther- plication following 1) cataracts 2) corneal graft- 
apy, following removal of the lacrimal sac, ing 3) oculoplastic surgery 4) extraocular muscle 
and congenital absence or obstruction of the surgery 5) cosmetic blepheroplasty. The bubble 
canaliculi. 


provides protection, immediate vision, moist 


chamber, sterility, and disposability. 
CONSTRUCTION: A semi-rigid tube com- 


posed of a silicone rubber with a specially 
bonded teflon lining* for the absolute maxi- 
mum in drainage or fluid transport. Problems 


such as obstruction, incrustation and the like PLIABLE 

are practically eliminated. CONTOUR FITTED 
HYPOALLERGENIC 

AVAILABILITY: Each tube is individually 

packaged and sterile. Adult & Pediatric sizes AVAILABILITY: In boxes of 12 units each 


individually packaged & sterile. U.S. Pat. pend. 


ORDER BLANK 


E Lacrimal Drain 9 $16.00 ea. 





Expo Bubble bandage @ $5.40/doz. TOTAL 


ADDRESS 








«e all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 
P. O. BOX 229 NEW YORK, N.Y. 10033 
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ommodative esotropia may preven: 
child from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


| Phospholine Iodide 
" (echothiophate iodide) may be 
able to change the lineup. 


. Diagnosis...To help determine if there 

is an accommodative basis for the eso- 

' tropia,onedrop of PHOSPHOLINE IODIDE 

-. 0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


_ Treatment... lf there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 

,» modation relationship in a favorable way 

| SO that near vision is obtained with less 

' accommodative effort, and fusion can be 

, maintained. 

I of surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 
 |ODIDE FOR OPHTHALMIC 
. SOLUTION) 

in the diagnosis and 

treatment of accom- 

modative esotropia 


t 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE“ 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
P+AOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for EE 
tcpical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- — 
ticns during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- " 
cholinesterase medication because of possible respiratory or cardio- — 
vascular collapse. 
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3. Caution should be observed in treating glaucoma with ¢ 
PHOSPHOLINE IODIDE in patients who are atthe same time under- — — 
gaing treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. OE 
Precautions: 1. Gonioscopyisrecommended priortoinitiationoftherapy. 

2. Where there is a quiescent uveitis or a history of this condition, ^ 
anticholinesterase therapy should be avoided or used cautiously be- 
ca use of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- Nt. ou 
mediately following instillation. 

£. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

S. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or , 
formulating such products, etc.) should be warned of the additive — — 
systemic effects possible from absorption of the pesticide through the AL 
resoiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
chenges may be advisable. r 

6. Anticholinesterase drugs should be used with extreme caution, if at - 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7 Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence > 
of hyphema. ae 
Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 
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2. Retinal detachment has been reported occasionally. ur 

3. Activation of latent iritis or uveitis may occur. | 

4. Iris cysts may form, and if treatment is continued, may enlarge ae 
and obscure vision. This occurrence is more frequent in children. Lie s 
Thecysts usually shrink upon discontinuance of the medication, re- aM 
duction in strength of the drops or frequency of instillation. Rarely, u 


they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


nta, The Ophthalmos Division 
| AYERST LABORATORIES 
^""' | New York, N.Y. 10017 7312 


Muro 


Ointment 
Sodium Chloride 57 


Dohthalmic MURO OiNTMENT NO. 128 / SUPPLIED 1/8 OZ. 
Ointment 


A | ; i 
eee An ointment of hypertonic sodium chloride solution in a 


od base of lanolin, liquid petrolatum and white petrolatum. 
4128 
PRA Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


4 | veces | 
lil | soown cum; |} TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
| ite sil eye 3 times a day or as directed by the physician. 
MURO preparations are available to all pharmacies and 


mee] hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street ¢ Quincy, Mass. 02169 


S MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 * 479-2680 
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Now microsurgery "T 
has a micro-cautery. f 





The advent of the operating 
microscope encouraged 
precision in microsurgical 
procedures — precision not 
matched by the traumatic not 
cautery. 

Now the Wet-Field* Coagulator 4 
provides pinpoint hemostasis of tiny” 
bleeders with practically no effect on 
surrounding tissue. It thrives under 3 EN 

irrigation and easily tolerates blood or B E—. O Please send me more information . 
aqueous. CHEM — | 


Ask for a demonstration of the Wet-Field 
Coagulator. We'll also be happy to show you 
our easy-to-maneuver CM-III Microscope sys- 
+ tem, our Microsurgical Instruments, and other 1 
. products for microsurgery. Mentor Division, y 
Codman & Shurtleff, Inc., Randolph, Mass. 02368. SE A A MRR A 
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t 


Address 





cf. SD. McPherson, Jr., M.D., "Bipolar Coagulation in Ophthalmic Operations," AMERICAN 
JOURNAL OF OPHTHALMOLOGY., 73:5, 1972. 


S.J. Ryan, Jr., MD. and A.E. Maumenee, M.D., "The Running Shoestring Suture in Cataract 
Surgery,” OPHTHALMIC SURGERY, 4:2, 1973 
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Pilocar’ 
Twins Pack 
(pilocarpine hydrock 


classic for the 
cost-consciou 


COMPOSITION: Pilocar Ophthalmic Solu- 
tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 2% 
3%, 4% and 6% pilocarpine hydrochloride. 
All the concentrations, in addition to the 
respective amount of the pilocarpine, 
contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solutio: 
containing potassium chloride, boric acic 
and sodium carbonate. 

ACTION: As a miotic for treatment of l 
glaucoma, especially open angle glauco” : 
INDICATIONS: As a miotic in the treatm + . 
of glaucoma, more specifically, the chror * 
simple glaucoma of the open angle type. 
While the closed angle glaucoma differs 
completely from the open angle glaucom 
Pilocar Ophthalmic may be used to relieve 
the tension in patients seen early, during 
hospital diagnostic tests, and‘prior to 
surgery. The most prevalent clinical appli 
cation for Pilocar is in the treatment pf 
glaucoma simplex (open angle or chronic 
glaucoma). Pilocar acts as a miotic to con- 
tract the pupil and reduce the intraocular 
pressure, thereby attaining the desired re. . 
In acute glaucoma, the objective aims at 
opening the anterior chamber to lower 
intraocular pressure by medical means, i.e 
Pilocar, for at least 12 hours prior to 
emergency surgery. 

WARNING: For topical ophthalmic use 
only. If signs of sensitivity develop during 
treatment or irritation persists or increase: 
patient should be advised to discontinue 
use and consult prescribing physician. 
DOSAGE AND ADMINISTRATION: The 
initial dose is one or two drops. This is 
repeated up to six times daily depending 
individual response. During acute phas 
the miotic must also be instilled into the 
unaffected eye, as it may be subject to a 
attack of angle closure glaucoma. The 
frequency of instillation and the conce. 
tration of the Pilocar depends on the 
severity of the glaucoma and response 
the patient. The ophthalmologist must 
ascertain just how much miotic is nece 
for each individual patient. i 
HOW SUPPLIED: Pilocar Twin Pack eg 
taining 2— 15 ml. plastic squeeze drop, 
bottles— 0.596, 196, 296, 396, 4% and 6% 
pilocarpine HCI. Also available in single 
15 ml. plastic squeeze dropper tip bottles 
same concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 c 














he 


Glaucoma. 





Cost is a troubling concern for today’s senior of most other brands. 
citizens. And cost of long-term medication can be Pilocar Twin Pack saves worry 
especially worrisome for the glaucoma patient. Offers obvious advantages over a single 30 ml. 
So, why not help ease the cost burden by size bottle. Patients can pack one in their pocket or 
prescribing Pilocar" Iwin Pack. handbag...leave one conveniently at home. 
Pilocar Twin Pack saves money Also, the small bottles help maintain sterility 
f Offers a full 30 ml. of pilocarpine in two of the solutions. 
convenient 15 ml. bottles. In short, it's easy to see how patient dividends 
Available at a price lower than 30 ml. bottles add up with Pilocar Twin Pack. 
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Please see Frief summarv on opposite page. 


Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

"Possibly" effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 








WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 


AIIERCAN Irvine, California/Pointe Claire, P.Q., Canada 
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